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" ABSTRACT

A criticality safety evaluation of the 100K area ion exchange modules
(IXM) and ion exchange columns (IXC) was completed to support operations
without a criticality alarm system. The IXMs are in a fixed geometry set in
concrete. The IXCs are individual cells and can be placed in several
Jocations. The results show that the normal configuration of the IXMs and
IXCs is well below the criticality design limit of k.= 0.95 with the maximum

being the IXCs stored in the concrete burial box with Kk,, = 0.159.

The [XMs and IXCs are both depleted with Tnorganic cations and anions as
well as various radionuclides present in the basin water. The radionuclides
compete with the other ions for the active sites on the ion exchange media.
The IXMs and IXCs will preferentially remove the ions with higher valences
before removing the radionuclides with lower valences. Most of the uranium
and plutonium in the basin water is in a neutral valence state, and therefore
the IXMs and IXCs will not retain either metal due to ionic interaction. but

will act as a mechanical filter for both substances.

For this evaluations off-normal analysis, it was assumed that the IXMs
and IXCs only removed plutonium from the water. It was also assumed that the
IXMs or IXCs were left online indefinitely to accumulate this material. The

IXMs are usually changed out about every four months and the IXCs are changed

out about every two months.

For the IXMs the most reactive case filled only the top one-third of the

cell, and would contain approximately 18 kg of plutonium at a calculated

jv
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K.e OF 0.95. At the assumed inlet concentration of 1.5 E£-6 grams plutonium

per liter and no decrease in filtering efficiency it would take about 42 years

to accumulate the 18 kgs.

For the IXCs the most reactive case filled only the top one-third of the
cell, and would contain approximately 3.3 kgs of plutonium at k., = 0.95. At
the assumed inlet concentration of 4.0 £-6 grams plutonium per liter and no

decrease in filtering efficiency it would take about 9 years to accumulate

this amount.

For the IXCs in the concrete burial box, a close packed 5 by 5 array was
used. The homogeneously filled IXCs would each contain approximately
5.3 kgs of plutonium at k. = 0.95. Each IXC would need to be in operation

for about 14 years for this material to accumulate.

For all of these cases., the IXMs or IXCs would need to be left online
more than 30 times the normal online time, and only accumulate plutonium.
Neither of these situations are credible. Therefore, operations may proceed

without a criticality alarm system.
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1.0 INTRODUCTION

A criticality safety evaluation of the 100K area jon exchange modules
(IXM), and ion exchange columns (IXC) was completed. The conclusions show
that the normal configuration of the IXMs and IXCs 1is well below the
criticality design 1imit of Kee= 0.95 with the maximum being the IXCs in the
Concrete burial box with ke = 20 = 0.159 + 0.001.

The IXMs and IXCs are located in the 105KE and 105KW buildings.
Figure 1 shows the approximate locations of the IXMs, IXCs. and lead caves.
The concrete burial box 1S separate from the IXMs and IXCs. The IXMs and IXCs

are independent systems.

An IXM consists of six steel cells set in concrete (Figures 2 and 3) in
a 2 by 3 array. There are two 1XMs placed next toO each other. The IXCs are
individual steel cells. The IXCs are used three at a time while filtering
(see Figures 4 and 5) and are then placed into either a lead vault or into a

concrete burial box.

The IXMs are used to remove inorganics and radionuclides from the basin
water. The basin water flows through a sand filter, then enters the top of
the module where it 1S piped to the six parallel cells. The water then exits
the IXM and flows back to the basin.

Fach IXM cell is 106.68 cm tall and 40.64 cm in diameter. Each cell
contains approximately 92 kg of resin beads that are made up of styrene-
divinyl benzene with a cation to anion ratio of 1:1.

The IXCs are also used to remove inorganics and radionuclides from the
basin water. The water from the basin recirculation pumps passes through
cartridge filters, the chillers, and then can be piped through the three
parallel IXCs. The water then flows back to the basin.

Fach IXC is 151.13 cm tall and 45.72 cm in diameter. Each IXC contains
approximate]y 172 kg of resin beads. This resin is the same as that found in

the IXMs.

The results of the analysis in this CSER show that operations may
proceed without criticality alarm coverage.

2.0 CRITICALITY ANALYSIS

2 1 PHYSICAL PROPERTIES AND ASSUMPTIONS
Ton Exchange Module (Figures 2 and 3, Drawing H-1-46792 Sheets 1-4))

Carbon Steel 7.62 g/cm’

Height (outside) 1is 106.680 cm (42.0 in.)

Height (inside) is 105.727 cm (41.625 in.)
Wall is 0.4763 cm (0.1875 in.)
ID is 38.735 cm  (15.25 in.)
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0D 1s 40.640 cm  (16.0 in.)
Resin Capacity ~92 kg (203 1bs)

Ion Exchange Column (Figures 4 and 5. Drawing H-1-34793 and H-1-34789
Sheet 1)

Carbon Steel 7.62 g/cm’

Height (outside) is 151.130 cm  (59.5 in.)
Height (inside) is 149.860 cm (59.0 in.)
Wall is 0.635 cm (0.25 in.)
ID is 44 450 cm (17.5 in.)
0D is 45,720 cm .(18.0 in.)
Resin Capacity ~172 kg (378 1bs)

Concrete density is 2.3 g/cm’

Resin beads
Styrene-divinyl benzene
Composition H.C,,
Resin density is 0.92 g/cm’
Bead shipping density is 0.74 g/cm’

Flow into IXMs is 150 gal/min, into each IXC is 50 gal/min.

Uranium is 0.95 wt¥ U and 99.05 wt% *®U for the normal enrichment
cases and 1.25 wt? “®U and 98.75 wt¥ “®U for the higher enrichment cases.

Plutonium is 6 wt% “Pu and 94 wt¥ *°Pu.

The presence and buildup of non-fissionable materials in the ion
exchange materials was ignored.

Uranium to plutonium mass ratio is assumed to be 400:1 or 10:1 for the
off normal conditions. Data received after completion of analysis shows IXCs
have ratio of about 60:1, but 10:1 is still conservative for off-normal
conditions. See Appendix B.

Limit for amount of uranium in module assuming UQ,™ is 0.243 g/cm’.
This is based on the ion capacity of the resin and the valence of the UG,.
U0,™ is the most common valence state for UQ,, and its presence in the basin
water is very unlikely.

IXM inlet water actinide concentration (average):
Both concentrations are conservatively rounded up.
Total uranium is 6.0 £-4 g/L (Appendix A and B analysis)
Total plutonium is 1.5 E-6 g/L (Appendix A and B analysis)

IXC inlet water actinide concentration (average):
Both concentrations are conservatively rounded up.
Total uranium is 2.5 E-4 g/L (Appendix A and B analysis)
Total plutonium is 4.0 E-6 g/L (Appendix A and B analysis).

IXM and IXC efficiency assumed to be a constant 95%.
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IXMs are changed cut every six months or earlier unless analysis shows
they have not accumulated more than 110 grams of plutonium. and are still
efficiently removing contaminants.

[XCs are changed out every one to two months as needed according to
analysis.

The two IXMs. placed adjacent to each other, are separated by 96.52 cm
of concrete between the nearest cells.

The concrete burial box (Drawing H-1-44980 Sheet 1) with used IXCs was
modeled as a close packed 5 x 5 array of IXCs in a 30.48-cm-thick concrete
box. Figures 6 and 7 show the model. This model is conservative since the
IXCs are randomly oriented in the burial box, and the box is much actually
larger with 10.16-cm-thick concrete walls. The box is then placed on a
railroad car.

The case of the IXCs stored in the lead caves (Drawing H-1-45071 Sheet
5) was not explicitly modelled. The results for the IXCs in the concrete
burial box will be a conservative bounding 1imit due to the number of IXCs in
the burial box. The lead caves only have three or six IXCs in them (KE and KW
respectively). while the model for the concrete burial box includes 25 IXCs in
a close packed square array (the most reactive configuration.)

Conversion from 1liquid concentration to IXM or IXC buildup per year 1is
calculated as follows:

oncentration (g/L) * efficiency * flow (gal/min)

buildup per year = ¢
3.785 L/gal * 60 (min/h) * 24 (h/d) * 365 (d/y)

*

2.2 IXM AND IXC NORMAL OPERATION

Under normal circumstances, the IXM or IXC is depleted with inorganic
cations and anions consisting of Ca™ Mg™. Na", C1°, SO, and HCO;" ions as well
as various radionuclides present in the basin water. The radionuclides
compete with the other ions for the active sites on the ion exchange media.
The IXMs and IXCs will preferentially remove the ions with higher valences
before the radionuclides with lower valences.

Most of the uranium and plutonit in the basin wat * is in a neutral
valence state, and therefore the IXMs and IXCs will not be retaining either
metal due to ionic interaction, but will be acting as a mechanical filter for

both substances.

Several very conservative assumptions were made for the analysis. It
was assumed that: the IXM or IXC is left in service until it is saturated with
jons, and the only ions available in the basin are uranium or plutonium (or a

mixture of the two).

Using uranium in the form U0,”, which 1s a very unlikely valence state,
yields a resin saturation limit of 0.243 g/cm® of uranium.
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2.2.1 IXM Specific Analysis

For an IXM the Timit of 0.243 g/cm’ would give approximately 192 kg of
uranium with a U, content of 1,825 g. Also using the assumption that the
uranium to plutonium ratio is 400:1 (conservative estimate from basin water
analysis) will yield approximately 480 g of plutonium. For these materials a
Kese OF 0.111 is calculated. Using the uranium concentration of
6.5 E-4 g/L, it would take about 1.1 years to accumulate this material. The
IXM would be at its capacity and could not hold any more fissile material.
These accumulation time results are dependant on the concentrations of
materials in the basin, and the specific material removal efficiencies of the
IXM.  When the IXM is drained for shipping., the calculated k., is 0.125. Al
IXM k. results can be found in Table 1.

Calculations show that the two IXMs are isolated from each other by the
concrete separating the cells.

This analysis was also completed using 1.25 wt% enriched uranium in
place of the 0.95 wt¥ enriched uranium. This results in a k., of 0.149 with a
U:Pu ratio of 400:1 and no water in the IXMs.

2.2.2 1IXC Specific Analysis

The IXC 1imit of 0.243 g/cm’ gives approximately 56 kg of uranium with a
Uy content of 537 g. Using the assumption that the U:Pu ratio is 400:1, the
material buildup in an IXC yields approximately 141 g of plutonium. For these
materials a k. of 0.109 is calculated. Using the uranium inlet concentration
of 2.5 €-4 g/L and the removal efficiency of 95%, it would take about 2.4
years to accumulate this material. The IXC would be at its capacity and could
not hold any more fissile material. These accumulation time results are
dependant on the concentrations of materials in the basin, and the specific
material removal efficiencies of the IXC. When the IXC is drained for
shipping. the calculated k. is 0.116. A1l IXC k. results can be found in

Table 2.

This analysis was also completed using 1.25 wt? enriched uranium in
place of the 0.95 wt¥ enriched uranium. This resulted in a k., of 0.139 with
a U:Pu ratio of 400:1 and no H,0 in the IXCs.

2.2.3 IXCs in Concrete Burial Box Analysis

For the 5 by 5 array of IXCs in the burial box, ks is 0.159 without H,0
and 0.128 with H,0. When 1.25 wt¥ enriched uranium is used in place of the
normal 0.95 wt¥ enriched uranium, the resulting k., is 0.189 without H,0 and
0.155 with H,0.

2.3 OFF-NORMAL CONDITIONS

For the off-normal conditions, the IXMs and IXCs both had three
scenarios considered. For the first case, the IXMs and IXCs were
homogeneously filled., all of the material was plutonium (uranium and other
materials were not considered) and there was no physical 1imit placed on how
much plutonium could be held. For the second case. the IXMs and IXCs only had

4
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the top one-third filled. all of the material was plutonium (uranium and other
materials were not considered) and there was no physical 1imit placed on how

much plutonium could be held. The final case had a uranium to plutonium ratio
of 10:1 instead of the 400:1 for normal conditions. and there was no changeout

time limit.
2.3.1 IXM Specific Analysis

With all IXM cells filled homogeneously. the IXM will contain plutonium
at a concentration of approximately 37 g/L yielding about 27.7 kg of plutonium
at a calculated k., of 0.95. Using the assumed IXM inlet concentration of 1.5
E-6 g plutonium per liter this would take about 63 years to accumulate.

If only the top one-third of the IXM cell is used, then the IXM would
contain plutonium at a concentration of 52 g/L giving about 13 kg of plutonium
at a calculated ke of 0.95. It would take about 30 years to accumulate the
13 kg. Assuming a normal six month operating time, this represents at least
60 times the normal operational lifetime of an IXM.

The final case used the uranwum to plutonium ratio of 10:1 with no H,0
and an IXM limit of 0.243 g/cm’ for fissile material. With these assumptwons
the ke = 0.75 is calculated. The absence of H,0 corresponds to a drained
IXM. This case is safely subcritical. A1l IXM results can be found in
Table 1.

2.3.2 IXC Specific Analysis

Using the same assumptions as before. at a calculated ks of 0.95 the
homogeneously filled IXCs will contain 41 grams of plutonium per liter .
yielding approximately 9.5 kg of plutonium in the IXC. Using the IXC inlet
p]uton}um concentration of 4.0 £-6 g/L. this would take about 25 years to
accumulate.

If only the top one-third of the IXC is used, the IXC would contain
plutonium at a concentration of 43 g/L giving approximately 3.3 kg of
plutonium at ke = 0.95. It would take about 9 years to accumulate this
amount. Assuming a normal two month operating lifetime, this represents at
least 54 times the normal operational lifetime of an IXC.

The final case used the uranium to plutonium ratio of 10:1 with H,0 and
the IXC limit of 0.243 g/cm’® for fissile material. With these assumptions a
Kee = 0.717 is calculated. If the IXC is drained then k. is 0. 673 If 1.25
wt% enr1ched uranium is used then kK, = 0.715 with water and k¢ = 0.675
without. There is no significant cﬁange between the 0.95 wt% and 1.25 wt¥
uranium cases and the results are all safely subcritical. All IXC results can

be found in Table 2.

2.3.3 IXCs in Concrete Burial Box Analysis

For these analyses, the IXCs are again assumed to be in a close packed
square 5 by 5 array. The homogeneously filled IXCs will each contain
approximately 5.2 kg of plutonium at ke = 0.95. Each IXC would have a
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concentration of 22.5 g of plutonium per Titer. Each IXC would need to be in
operation for about 13.7 years for this material to accumulate.

An analysis for the top one-third only case was not completed because of
the actual randomness of the IXCs orientation in the burial box.

The final case used the uranium to plutonium ratio of 10:1 and the IXC
limit of 0.243 g/cm’ for fissile material. With these assumptions k.. = 0.834
with water and ke = 0.914 without. For 1.25 wt% enriched uranium, K. =
0.842 with water and k., = 0.924 without. These cases are all safely
subcritical.

A parametric study of interspersed moderation in the concrete burial box
was also completed. The results show that the most reactive configuration is
with no interspersed moderation present, and the addition of interspersed
modera%iog Towers the calculated k.. These results may be found at the end
of Table 2.

3.0 CODE VALIDATION

The MCNP program (Briesmeister 1990, LANL 1986) is maintained and the
configuration is controlled on the Hanford Site CRAY X/MP-232EA computer. Any
changes or modifications are verified with a standard set of analyses that
meet quality assurance requirements (Carter 1991). MCNP Version 4.2, was used
for these analyses.

The MCNP Monte Carlo neutron and photon transport program is widely used
and accepted throughout the nuclear industry. Its use for analyzing
N Reactor fuel has been extensively validated by comparing calculated
reactivities to experimental results (Erickson 1991, Schwinkendorf 1991, and
Wilcox 1989). It has also been validated for use with uranium solutions in
Wittekind 1992.

4.0 CONCLUS ONS

A criticality in an IXM is not credihle. The quantities of uranium and
plutonium needed .or a crit’ _11ity and the ime nec ;sary to ac » T“ate tho
quantities would not allow a criticality. Most uranium and plutonium is
actually held up by the filtering action of the IXM. Therefore, the
quantities used in the calculations based on ionic trapping are extremes and
cannot be obtained. All analyses ignored the presence and buildup of non-
fissionable materials in the ion exchange materials. In the off-normal
conditions the IXMs are still safely subcritical with double contingencies
considered. The different contingencies are leaving the IXMs online for many
times the normal time combined with only accumulating plutonium, or
accumulating both uranium and plutonium at a ratio of 10:1 which is much more
plutonium than the normal 400:1.

A criticality of the IXCs is also not credibie either while in use, or
stored in the lead caves or the concrete burial box. The quantities of
uranium and plutonium needed for a criticality and the time necessary to

6
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accumulate those guantities would nct allow a criticality. Most uranium and
plutonium is actually held up by the filtering action of the IXC. Therefore.
the quantities used in the calculations based on ionic trapping are extremes
and cannot be obtained. A1l analyses ignored the presence and buildup of non-
fissionable materials in the ion exchange materials. The contingencies
analyzed for the IXCs are the same as for the IXMs described in the previous

paragraph.
The Nuclear Criticality Safety Manual, WHC-CM-4-29, states that:

"A CAS shall be installed and maintained operational for all fissionable
material facilities and for fissionable material outside the core of nuclear
reactor facilities, unless one of the following criteria is met:

1. A CAS is not required when a documented safety analysis shows that it is
not needed due to the physical form and isotopic distribution of
fissionable material. Such analyses shall be approved by the
independent safety review organization.

2. A CAS is not required when intervening shielding ensures that the
maximum calculated dose in occupied locations will not exceed 25 rems
whole body exposure or equivalent from the maximum accident of concern.
Detection without facility evacuation is required in accordance with
Item 5.2.2 of this section.

3. A CAS is not required when fissionable material packaging/shipping
requirements have been complied with, and the material is either
awaiting transport or in route in sealed, approved shipping containers."

The basis for not requiring a CAS for these operations is criterion #1
above. This evaluation for IXMs and IXCs shows that an accidental criticality
is not credible during the operations or storage of IXMs and IXCs. This is
included under "due to the physical form and isotopic distribution of the
fissionable material.”
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Table 1. IXM Analysis Results
Case Kets 1 g Description
Full tanks. Fissile material density = 0.243 g/cm’
IXM0O09  0.110939 0.0003 U:Pu = 400:1. with H,0
IXM017  0.124786 0.0005 U:Pu = 400:1? no H,0
IXM033  0.149323 0.0005 [XMO17 but U = 1.25 wt¥ enriched
IXM036  0.746104 0.0024 U:Pu = 10:1. no H,0
IXM019  0.110939 0.0003 Case IXM009 but two modules side-by-side
Full tanks, with H,0, parametric study
IXM001  0.593042 0.0015 15.18 g/L Plutonium
IXM006  0.868974 0.0027 30.36 g/L Plutonium
IXM023  0.915566 0.0026 34.16 g/L Plutonium
IXM024  0.960198 0.0025 37.95 g/L Plutonium
[XM014  1.010111 0.0034 41.75 g/L Plutonium
IXM015 1.0176%90 0.0029 43.64 g/L Plutonium
IXM007  1.033724 0.0026 45.54 g/L Plutonium
[XM008  1.134719 0.0032 60.72 g/L Plutonium
Full tanks. no H,0, parametric study
IXM028  0.883597 0.0034 30.36 g/L Plutonium
IXM030  0.917803 0.0033 33.40 g/L Plutonium
IXM032  0.943908 0.0029 36.05 g/L Plutonium
IXM034  0.947822 0.0030 37.19 g/L Plutonium
IXM016  0.998756 0.0024 41.75 g/L Plutonium
1/3 full tanks. with H,0, parametric study
IXMO10  0.505816 0.0019 15.18 g/L Plutonium
IXMO11  0.753822 0.0026 30.36 g/L Plutonium
IXM012  0.901921 0.0031 45.54 g/L Plutonium
IXM025  0.956173 0.0032 53.13 g/L Plutonium
IXM026  0.970706 0.0036 56.93 g/L Plutonium
IXM013 0.9...91 0.0028 60.. g/L Plutonium
1/3 full tanks, no H,0, parametric study
IXM027  0.833994 0.0026 45.54 g/L Plutonium
IXM029  0.896035 0.0039 56.93 g/L Plutonium
IXMO31  0.940632 0.0035 68.31 g/L Plutonium

WHC-SD-NR-CSER-011

Rev. 0
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Table 2. IXC Analysis Results
Case Kess 10 Description
Three IXCs. Full tank, 0.243 g/cm® U + Pu, U:Pu ratio 400:1
IXC654  0.116035 0.0006 0.95 wt% uranium, no H,0
IXC655  0.108851 0.0005 0.95 wt% uranium, with H,0
IXC656  0.138636 0.0007 1.25 wt¥ uranium, no H,0
IXC657  0.130436 0.0007 1.25 wt¥ uranium, with H,0
Three IXCs, Full tank, 0.243 g/cm® U + Pu, U:Pu ratio 10:1
IXC650 0.672758 0.0030 0.95 wt% uranium, no H,0
IXC651 0.717356 0.0024 0.95 wt% uranium, with H,0
IXC652 0.674721 0.0029 1.25 wt% uranium, no H,0
IXC653  0.715415 0.0024 1.25 wt% uranium, with H,0
Single IXC, Full tank, with H,0, parametric study
IXC003  0.883247 0.0031 37.95 g/L Plutonium
IXC002 0.930116 0.0031 43.64 g/L Plutonium
IXC006  0.942290 0.0026 46.00 g/L Plutonium
IXC004  0.947927 0.0031 45.54 g/L Plutonium
IXC005 0.973875 0.0033 50.00 g/L Plutonium
IXC001 1.034104 0.0040 60.72 g/L Plutonium
Single IXC. Full tank, without H,0, parametric study
[XC102  0.747119 0.0030 36.05 g/L Plutonium
IXC103 0.787920 0.0041 42.00 g/L Plutonium
IXC104 (0.797888 0.0036 44 .00 g/L Plutonium
IXC101 0.810350 0.0039 45.54 g/L Plutonium
Single IXC. 1/3 tank. with H,0, parametric study
IXC203 0.938754 0.0030 46.00 g/L Plutonium
IXC204  0.953029 0.0041 48.00 g/L Plutonium
IXC202  0.985265 0.0037 53.13 g/L Plutonium
I[XC201 1...J940 0.0039 60.72 g/L Plutonium
Single IXC, 1/3 tank. without H,0. parametric study
IXC301 0.877843 0.0041 68.31 g/L Plutonium
IXC302 0.886457 0.0040 75.00 g/L Plutonium
IXC303 0.921181 0.0041 100.0 g/L Plutonium
Three IXCs. 1/3 tank, with H,0, parametric study
IXC402  0.943551 0.0029 42.00 g/L Plutonium
IXC401  1.034545 0.0029 53.13 g/L Plutonium

10
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IXC Analysis Results (cont.)

Description

Three IXCs, 1/3 tank. without H,0, parametric study

IXC501

Three IXCs, Full tank,

IXC603
IXC602
IXC601

Three IXCs. Full tank,

IXC701
IXC702

0.973114

0.939327
0.958983
0.962780

0.882575
0.910301

0.0042

0.0030
0.0032
0.0032

.0042
.0043

75.00 g/L Plutonium

with H,0, parametric study

40.00 g/L Plutonium
42 .00 g/L Plutonium
43.64 g/L Plutonium

without H,0, parametric study

44 .00 g/L plutonium
50.00 g/L plutonium

5 x 5 array of IXCs,

IXC854  0.158575
IXC855  0.127713
IXC856  0.188819
IXC857  0.154574

5 x 5 array of IXCs.

IXC850  0.914093
IXC851  0.833741
IXC852  0.924219
IXC853  0.8419AA

5 x 5 array of IXCs,

IXC803 0.767271
IXC806  0.937606
IXC804  0.954352
IXC805  0.995268
IXC8! 1.072349
IXC801 1.221488
5 x 5 array of IXCs,
study

IXC901 0.813878
IXC902  0.840204
IXC906  0.890348
IXC905 0.918830
IXC904  0.923022
IXC903  0.929810

243 g/cm® U + Pu, U:Pu ratio 400:1

.0006 0.95 wt¥ uranium, no H,0

.0005 0.95 wt? uranium, with H,0

.0007 1.25 wt¥ uranium, no H,0
1.25 wt& uranium, with H.0

0
0
0
0
0
0
0.0008
0.243 g/cm® U + Pu, U:Pu ratio 10:1
0
0
0
0

.0020 0.95 wt? uranium, no H,0
.0020 0.95 wtf uranium, with H,0
.0031 1.25 wt% uranium, no H,0
.0014 1.25 wt¥ uranium, with H,0

Full tanks. without H,0. parametric study

0.0018 15.18 g/L plutonium
0.0020 22.00 g/L plutonium
0.0021 23.00 g/L plutonium
0.0027 25.00 g/L plutonium
0.0024 30.36 g/L plutonium
0.0032 45.54 g/L plutonium

Full tanks, 22 g/L Plutonium, without H,0. parametric

0.0027 1.00 g/cm® interspersed.
0.0024 0.50 g/cm’ interspersed.
0.0021 0.25 g/cm® interspersed.
0.0028 0.10 g/cm’ interspersed.
0.0022 0.05 g/cm’ interspersed.
0.0022 0.01 g/cm® interspersed.

11
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Figure 1. Map Showing ﬁonmﬁﬁozm of lon Exchange Modules
and lon Exchange Columns.
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2. ITon Exchange Module - Top View.
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Figure 4. Ion Exchange Columns - Top View.
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Figure 6. Ion Exchange Columns in Burial Box - Top View.
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APPENDIX A.

URANIUM AND PLUTONIUM IN KE BASIN WATER SAMPLES
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Westinghouse Internal
Hanford Company Memo
From: Safety Technical Support - 93EMW.001

Phone: 3-1578  X0-44
Date: April le, 1993
Subject: URANIUM AND PLUTONIUM IN KE BASIN WATER SAMPLES

To: D. G. Erickson HO-38

cc: L. D. Alwardt X0-44 C. L. Bennett X0-44
G. L. Bennett X3-68 K. R. Conn X0-44
C. D. lLucas X0-35 A. L. Ramble H4-68
J. P. Schmidt X0-41 R. V. Skinner (2) $6-21
H. Toffer HO-38 D. J. Watson X0-41

EMW File/LB

References: (1) WHC-NR-M-2, Process Standards - N Reactor, Standard
No. C-303, "Fissile Material Control -~ KE and KW
Storage," dated February 19, 1993.

(2) WHC-NR-M-2, Process Standards - N Reactor, Standard
No. D-403, "Monitoring of XE & KW Basins - Reactor
Shutdown and Defueled,” dated May 15, 1989.

(3) Procedure 59/60-43-1, "Take Water Samples from Primary
and Secondary Cooling Systems, 100 KE/KW," dated
October 23, 1989.

(4) “"Nuclear Isotopes,” Fourteenth Edition, General Electric
Company, San Jose, California, revised 1989.

(5) "Radiological Health Handbook," Bureau of Radiological
Health, Revised Edition dated January 1970.

1.0 Summary

This memo transmits uranium and plutonium concentrations reported for water
samples taken periodically at the KE Basin. The samples represent locations
at the center of the basin and at the inlet and outlet of the lon Exchange
Modules (IXM) and the Ion Columns. The analytic results provide a basis for
¢+ ermining buildup of fissile material in these <vstems for use in current
criticality studies. The data are from samples © :wn . Jy intervals
and sent to the 2225 Laboratory for analysis. Results reporied in Table 2
have been excerpted from 222S report sheets. Uranjum values appear in grams
per litre as reported while the plutonium values are converted from the
reported microcuries per litre to grams per litre.

2.0 Procedural Control

Sampling activities are performed as directed in Process Standards -
N Reactor (Reference 2).

Hantors Operations and Enginesring Comractor for the US Depsrtment of Energy
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The weekly sampling interval is established in a standard related
specifically to control of fissile material (Reference 1).

Locations for the IXM and Ion Column samples are specified in a procedure
for sampling the water cooling system (Reference 3).

Transmittal of the samples to the laboratory is initiated using the standard
form, BC 6000-366(11/89), Environmental Sample Chain-of-Custody/Record
Sheet, Attachment 1. The desired analyses are indicated by execution of
form BC-6700-181, Request for Special Analysis (RSA), Attachment 2, which
accompanies the sample shipment along with 2 routine Radicactive Shipment

Record form.

Analyses for each sample are reported on individual reporting sheets similar
to the example sheet (Attachment 3) for the [XM outlet sample taken on

March 1, 1993. The notation at the center of the page, KE SP-16, was added
by M. A. Green, Hazardous and Radiological Waste Control (H&RWC), to
identify the sample as that from the [XM Outlet station for the KE Basin.
Table 1 lists the sample locations included in this memo with the
corresponding sample designators as assigned in Reference 3.

Table 1. KE Basin Sample Locations and Corresponding Sample
Designators

SAMPLE LOCATION SAMPLE DESIGNATOR
Ion Column #1 outlet SP-1
lon Column #2 outlet SP-2
Ton Column #3 outlet SP-3
Ion Column common inlet N
Center Basin SP-10
IXM Inlet . SP-15
IXM Outlet SP-16

Attachments 1 and 2 are the chain of custody and RSA forms initiated for the
sample analysis shown in At hi t 3. A file of these record sheets is
maintained by the H&RWC starr or uperations Assurance at 100N and - the
source used in compiling this memo.

3.0 DATA TABULATION

Table 2 lists the uranium and plutonium results since they were first
included in RSAs in November 1992, A1l data are reported in units of grams
per litre. As noted in the summary, plutonium values were converted from
the reported microcuries per litre to grams per litre. The conversion is
based on the Specific Activity (SpA). The SpA, curies per gram, is derived

A-4
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3.578X1.0Z+05

(Reference 5) from the formula SpA = (T172) (AtomicHass) where T1/2 is

the half life in years. Half lives (Reference 4) for converting the Pu
isotope results were:

Pu 238 = 87.7yr, Pu 239 = 2.41E+04yr, Pu 240 = 6.56E+03yr

The reciprocal of SpA, g/Ci, is used in converting uCi/L to g/L with
incorporation of the factor 1.0E-06 to convert uCi to Ci. Conversion factors

for the Pu jsotopes were:

Pu 238 = 5.83E-08 g/uCi, Pu 239 ~ 1.61E-05 g/uCi, and Pu 240 =
4.41E-06 g/uCi

Conversion of Pu 239/240 results from uCi/L to g/L assumed 100 percent

Pu 239. A test calculation based on 94 percent Pu 239 and 6 percent Pu 240
resulted in a total content about 5 percent less than the result based on

100 percent Pu 239. The higher value for Pu 239 only is thus conservative
as well as a simplification of the conversion.

Values for Pu 238 and Pu239/240 are added for the Total Pu column in the
table.

Table 2. Summary of Recent Uranium and Plutonium Analyses for 105 KE Basin

Date Location Uranium Pu 238 Pu239/240 Total Pu
g/L g/t g/L g/L

11-10-92 | Center Basin 6.83E-05 | 4.20E-10 | 7.50E-07 7.51E-07
11-10-92 | IXM in 4.86E-05 | 7.46E-10 | 1.37E-06 1.37E-06
11-10-92 | IMX out 7.50E-06 | 1.22E-11 | 2.24E-08 2.24E£-08
11-17-92 § Center Basin 3.73E-04 | 6.65E-10 | 1.18E-06 1.18E-06
11-17-92 | IXM in 3.06E-04 | 3.87E-10 } 6.10E-07 6.11E~07
11-17 == ' ™Y gyt 1.62E-06 | 7.7SE-11 | 1.04E-07 1.04£-07
11-24-92 | Center Basin 9 S TrT ot baenc.(g7 | = o
11-24-92 | IXM in 2.57E-04 | 3./5t~iv ju.rs&~07 6.73€-07
11-24-92 | IXM out 7.96E-06 ] 2.10E-11 | 4.12E-08 4.12E-08
12-01-92 | Center Basin 7.76E-04 | 3.30E-10 | 4.69E-07 4.69E-07 -
12-01-92 | IXMs off line
12-08-92 | Center Basin 1.07E-03 | 2.85E-10 | 4.69E-07 4.96E-07
12-08-92 | IXMs off line
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Date Location Uranium Pu 238 Pu239/240 Total Pu

g/L g/L g/L g/L

12-15-92 | Center Basin 8.24E-03 | 8.40E-08 | 1.26E-04 1.26E-04
12-15-92 | IXM in 5.196-03 | 1.526-09 | 2.59€-06 2.59E-06
12-15-92 | 1XM out 4,15E-06 | S5.41E-12 | 8.76E-09 8.76E-09
12-15-92 | Jon Columns in 5.41E-04 | 3.14E-10 | 5.30E-07 5.30E-07
12-15-92 | Column 1 out S.14E-06 | 3.54E-11 | 5.70E-08 5.70E-08
12-15-92 | Column 2 out 5.156-05 | 2.16E-10 | 3.54E-07 3.54E-07
12-15-92 | Column 3 out 9.79E-06 | 6.12E-11 | 6.96E-08 6.97E-08
12-22-92 | Center Basin 7.26E-04 | 1.11E-09 | 1.87E-06 1.87E-06
12-22-92 | 1XM in 1.38E-04 | 5.25£-10 | 5.33E-07 5.34£-07
12-22~92 | IXM out 8.96E-06 | 9.33E-1]1 | 1.27E-07 1.27€-07
12-22-92 | lon Columns in 2.31E-04 | 4.86E-10 | 6.81E-07 6.81E-07
12-22-92 | Column 1 out 1.19€-05 | 7.00E~10 ] 3.22E-07 3.23E-07
12-22-92 | Column 2 out 8.67E-05 | S.08E-10 | 6.84E-07 6.85E-07
12-22-92 | Column 3 out 8.68E-06 | 7.99E-11 | 1.01E-07 1.01E-07
12-29-92 | Center Basin 3.83E-04 | 7.35E~10 | 1.10€-06 1.10E-06
12-29-92 { 1XM in 1.43E-05 | 6.30E-10 | 9.53E-07 9.54E-07
12-29-92 | IXM out 1.42E-06 | 1.29E-10 | 1.8S5E-07 1.85E-07
12-29-92 | Ion Columns in 3.426-04 | 6.76E-10 | 1.03E-06 1.03E~06
12-29-92 | Column ] out 6.50E-06 | 4.68E-10 | 6.62E-07 6.62E£~07
12~29-92 | Column Z out 9.78E-06 | 7.29E-10 | 1.18E-06 1.18£~06
12~29-92 | Column 3 out 4.806-04 | 1.39€E-10 | 2.13E-07 2.13E-07
°t =7~ 1 ranter Basin 2.64E-04 | 1.08E-09 | 1.42E-06 1.42E-06
01-05-93 | 1AM in 1.31E-04 Tooem 6.94E-07
01-05-93 | IXM out 8.78E-06 | 1.14E-10 | i.ovyc-us 1.69E-07
01-05-93 | Ion Columns in 2.49E-04 | 6.82E-10 | 1.09E-06 1.09E-06
01-05-93 | Column 1 out 4.93E-05 | 6.70E~10 { 1.03E-06 1.03E-06
01-05-93 | Column 2 out 8.62E-05 | 8.80E~10 | 1.36E-06 1.36E-06
01-05-93 | Column 3 out 1.92E-04 | 1.54E-09 | 2.61E-06 2.61E-06
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Date Location Uranium Pu 238 Pu239/240 Total Pu

g/t g/L g/L g/L

01-12-83 | Center Basin 2.74E-04 | 7.11E-10 | 1.11E-06 1.11E-06
01-12-93 | IXM in 2.62E-04 1 2.03% "9 | 3,.53E-06 3.53E-06
01-12-93 { IXM out §.37E-05 { 2.33E-10 | 4.11E-07 4.11E-07
01-12-83 | Jon Columns in 8.27€-05 | 1.21E-08 | 2.01E-05 2.01£-05
01-12-93 | Column 1 out 9,79E-05 | 5.95€ '™ | 8.31E-07 8.31E-07
01-12-93 | Column 2 out 5.78E-05 | 4.18E-10 ! 5.30E-07 5.30€£-07
01-12-93 | Column 3 out 3.40E-05 | 4.47E-09 | 4.75E-07 4.79E-07
01-19-93 | Center Basin 2.236-04 | 7.70E-10 §1.21E-06 1.21E-06
01-19-93 | IXM in 1.91€-04 | 7.23E-10 | 1.15E-06 1.15E-06
01-19-93 | IXM out 2.08E-07 | 4.74E-10 | 6.28E-07 6.28E-07
01-19-93 { Ion Columns in 1.126-04 | 1.23E-09 | 2.01E-06 2.01E-06
01-19-83 | Column 1 out 3.41E-05 | 6.82E-10 [ 1.03E-06 1.03E-06
01-19-93 | Column 2 out 4,98€-05 | 7.23E-10 | 8.77E-07 8.78E-07
01-19~83 | Column 3 out 4,05E-05 | 4.37E-10 [ 5.60E-07 5.61€-07
01-26~93 | Center Basin 8.65E-05 | 4.41E-10 | 5.92E-07 5.93E-07
01-26~93 | IXM in 5.53E-05 | 5.18E~10 | 7.02E-07 7.02E-07
01-26~93 | IXM out 7.20E-06 | 3.51E-10 | 4.23E-07 §.24E-07
01-26-83 | Ion Columns in 9.75E-05 | 6.94E-10 | 1.05E-06 1.08€-06
01-26-93 | Column 1 out 1.94E-05 | 2.02E-10 | 3.28E-07 3.28E-07
01-26~93 | Column 2 out 2.19E-05 | 1.33E-10 | 2.43E-07 2.43E-07
01-26-93 | Column 3 out 3.03E-05 | 3.01E-10 | 5.09E-07 5.09E-07
f% mn ne T Panter Basin 9.69€-r" ' ? 17E-10 | 5.83E-07 5.83E-07
02-02-93 | 1xM in 5,077 ~% 4 ecar.]10 | 6.65E-07 6.7 ~7
02-02-93 | IXM out 5.14E-05 |1 ~°7 '~ | ? N4E-07 3.04E-07
02-02-93 | Ion Columns in 7.52E-05 | 8.80E-10 [ 1.43E-06 1.43E-06
02-02-893 | Column 1 ~% 7.02E-06 | 1.71E-10 [ 1.07E-07 1.07E-07
02-02-93 | Column 2 out 1.41E-04 | 1.36E-09 } 2.13E-07 2.14€-07
02-02-93 | Column 3 out 6.48E-06 | 8.69E-11 |} 1.58E-07 1.58E-07
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April 16, 1993

Date Location Uranium Pu 238 Pu239/240 Total Pu

g/L g/L g/L g/L
02-09-93 | Center Basin 7.45£-05 | 3.45E-10 | 5.8°% 07 5.89E-07
02-09-93 | IXM in 4.94E-05 [ 2.60E-10 | 4.54E-07 4,54E-07
02-09-93 | IXM out 2.51E-05 | 2.32E-10 | 3.93E-07 3.93E-07
02-09-93 | Ion Columns taken out
of service on 02-04-93

02-16-93 | Center Basin 7.02E-05 | 6.59E-10 | 9.1]1E-07 9.12E-07
02-16-93 [ IXM in 9.27E-05 | 1.01E-09 | 1.67E-06 1.68E-06
02-16-93 | IXM out 6.99E-06 | 3.44E-10 } 4,35E-07 4.35E-07
02-23-93 | Center Basin 4.28E-05 [ 3.77E-10 | 7.16E-07 7.16E-07
02-23-93 | IXM in 1.67E-05 {1.88£-10 | 3.16E-07 3.16E-07
02-23-93 | IXM out 3.28E-06 | 1.47E-10 | 2.27E-07 2.27E-07
03-01-93 | Center Basin 4.75€-05 | 5.47E-10 | 8.39E-07 8.40€-07
03-01-93 | IXM in 1.31E-04 | 1.09E-09 | 1.77E-06 1.77E-06
03-01-93 | IXM out 8.82E-06 | 4.20E-10 | 5.75E-07 5.75€-07
03-09-93 | Center Basin 4.27E-05 | 2.20E-09 | 3.96E-06 3.96E-06
03-09-93 | IXM in 5.71£-05 | 9.27E-10 ! 1.51E-06 1.51E-06
03-09-93 | IXM out 6.46E-05 | 1.06E-09 | 1.80E-06 1.80E-06

4.0 Discussion

The time interval covered by Table 2,.November 1992 to March 1993,
represents early stages in the service life of the KE IXMs and ion columns.
IXM module no. 14 was placed on stream on November 3, 1992 and taken off

1ine on November 30, 1992 (from the KE IXM Module Data log).

Module no. 15

was placed on line on December 14, 1992 and was joined on line when Module

no. 14 was ur | oto 'vice on De

ber 18, 1992.

Both Modules,

14 and 15, were taken off line on Fepruary 3, 1993 and returned to service
on February 4, 1993. Modules 14 and 15 were again taken off line on

March 2, 1993 and returned to service on March 8, 1993.

Ion column units numbered 230, 231, and 232 were first placed in service in
positions 1, 2, and 3 respectively on December 4, 1992 and all were taken
of f line on February 4, 1993 (from the KE Ion Column Data Log).

A comparison with concurrent monitoring of the KW Basin indicates the total
plutonium concentrations in KE are >2.6E+03 times those in KW and the
uranium ratio, KE/KW, is 1.5E+02. These comparisons are made using the
analyses for a central KW Basin sample (SP-10) taken on March 1, 1993

A-8
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Rev. 0

ENVIRONMENTAL SAMPLE
CHAIN-OF-CUSTODY/RECORD SHEET

EP-(C No.

030193KE-1

1 logbook Page No.:

HERWC Sample Loq: pg.52

2. WH( Contacu:

D.4., Eckert

Phone:

MSING

373-4955 ~___X0-25

3. Sampler (print}

4 Sampler (sign) ** P

S Analytical Lab

WiiC-222-5 Lab.

Charna Code: E-11456 10 Samoles 12. Analyses Requested
6 Sample No. 7. location 8 Date !:' 11. Type 3_,' :5' 13. Remarks
1993 VATV Routine
0261WJL | KE-SP-10 n vater |’ ) NOTE:
N SEE R.S.A.
J262WQL | KE-SP-15 3/1 {1000 X rater - FOR AHALYSIS
‘ REQUESTED[
0263WGL | KE-SP-16 3/1 {1000 X water
,l.-:TSM:' 0
R DIAT
A PR
Ry
4 :KV < ey
CUSTODIANSHIP
14, Relinquished by 15. Recerved by Date/Time
Q Tramsport O élonqc O Anal.  [J Disposal
Relinquished by Received by Date/Time
O Transport (O Storage O Anal. [ Disposal
Rehinquished by Received by . DateMime
O Teansport O Storage 0 Ana' M nisposal
L T T T Recerve ;:tuum-
0O Transport O Storage O anal. [ Disposal
Refinquished by Recerved by Date/Time
O Transport [ Storaae 0O anal. [ Disposal
Relinquished by Receved by Date/Time
QO Tramsport [ Storage O anal. [ Dispo-~!
16. Disposal Confirmed by Date Time 17. Chan-ol-Custooy Returned by Date Tine

NOTE:  This lorm is to accompany the samplefs) at all imes In the event the sampie(s) ivare discarded or destroyed the completed
foren shall be returned 10 the cOompany contect.

8C 6000 J66 (11/R9)

N
B T

[ PR
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ATTACHMENT 2

REQUEST FOR SPECIAL ANALYSIS (RSA)

1. Semple Origin 2, Deate Submitted 4, Requestsr Name §, Cherge Code/Wark Packsge

3/01/93 . .M. Eckert. . . . E-11456
]05KE-B&51n 3. Dete Requited S. Asquester Phone/MSIN
3/23/383 373-4855  X0-35 Sy

7. Customer D

0261MQL: KE-SP-1Q
0262WQL: KE-SP-15

11. Number of Snmpiaq )3 Protcccl.
P T AT .
_x__ Nom/NA
3 s ot 4 e ETIRE N NQA-1 >
i ¢. ——me CERCLA . .

f.'thdiiiory o

13

12. Volume of Semples, .

0263WQL: KE-SP-16 sgoml, .. .| ——RCRA
. O!hn
Ci {12 Semple Type - - < 1
——Solid = . «_ Soil — = 'Slurry
—— Gon, . _L Water — Waste
. Solution o Sludge
— Other (specily} R
. i 15, Storsge Requirements )
9. Determination 10. Expected Rance A__ None /NA o . f N
AL - _117 t4n-§. __Spccify. - —
GEA on each for:Co~60, |Cs~134,Cs-137,14n-54 — LJFET\N“i
LN V A L RECE H 4f <. |
Plus:Total Alpha,Total Hu,Sr-90,Uranfum,i-] ™ AR ngjj,ﬂ,,
SB125. ] , 16. Ptocase melodgolﬁ%bm'ﬂn(u R . )
M . A Ur*m'"| n AT
s = - — KMWF\.IHCI‘IC sttach lisy ‘n“‘al o
Conduct{vity on SP-10: [0261WQL Praviously submstted for ths Project -
17. Survey e . - Reading
. (Co.r\u‘anc.fn.._c.t‘.dl
mRem/he
VT ” .

18, Disposition of Waste

Return to Client

2 Dispose per 222-S Procadures
Othes

Date Disposed:
19. Additional information

t.evel of uncertainty less than 20%
at the two sigma level.

*xhhQPERATING SAMPLES*#ww*

20, Chain of Custody

030193KE-~1

Numbar:

BC-8700-181 {03/92)

PO



SAMPLEZ STATUS REPORT FOR E 7911. H&RWC

WHC-SD-NR-CSER-011 Rev. O

ATTACHMENT 3

13:12 SAMPLE HAS NOT BEEN SLURPED

13:28

RESULTS OR STATUS

I SRR 22222 23 R X2 X222 ity

DISPATCHED: 3/ 5/93
< -CEIVED: 3/ 5/93
EXT. DETER.

% % % % %k %k k% ok ok kb

1211 AT-LIQ 8.
2162 GEA-LIQ < 2.
2162 GEA-LIQ < 2.
2162 GEA-LIQ 7.
2162 GEA-LIQ < 1.
2162 GEA-LIQ < 2.
3421 Pu-LIQ 7.
3421 Pu-LIQ 3.
3862 Sr-LIQ 1.
4431 U~-LIQ 8.
5787 H3 2.

92000E-02 ucCi/L

13000E-03 uCi/L Co-60
45000E~03 uCi/L Cs-134
40000E 00 uCi/L Cs-137
96000E-03 uCi/L Mn-54
62000E-02 ucCi/L Sb-125
21000E~03 uCi/L PU-238

57000E-02 uCi/L PU239/240
08000Z 00 uCi/L
81999E-06 G/L

89000E 00 uCi/ML

END OF REPORT

KWe Sp-th

2-1-93

A-12

0263WQL TIME: 3/19/93

8:43

OUT OF GOOD CHARGE

RANGE? ANS?

* % *

P A AP A B Al A A A A A

LIFETIME

* k&

la T a o

VALIDATED

wilee HAR 24 1993
mee

Inittat

CODE
ER AR
PCA1G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G




SAMPLE STATUS REPORT FOR E 7912.

WHC-SD-NR-CSER-011

RTTACHRENT 4

HERWC

Rev. 0

0264WQL TIM

E: 3/19/93

8:44

CODE
kA Ak
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G
PC41G

DISPATCHED: 3/ 5/93 13:12 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 3/ 5/93 13:28
OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS?
% & %k %k dkkkkk kb *****ii****ii**ii**#**i********i** % % & 'R 'K 3
1211 AT-LIQ < 6.22000E-05 UCi/L . N Y
1641 CONDUCT 2.01000E 00 uMHOS/CM N Y
2162 GEA-LIQ < 2.28000E-05 UCi/L Co-60 N Y
2162. GEA-LIQ 7.82000E-04 ucCi/f. Cs-134 N Y
2162 GEA~-LIQ 1.71000E-01 UCi/L Cs~137 N Y
2162 GEA-LIQ < 2.54000E-05 ucCi/lL Mn-54 N Y
2162 GEA-LIQ < 4.51000E-04 UCi/L Sb-125 N Y
3421 Pu~LIQ < 2.00000E-05 UCi/L PU-238 N Y
3421 Pu~-LIQ < 2.00000E-05 UCi/L PU239/240 N Y
3862 Sr-LIQ 3.65000E-03 UCi/L N Y
4431 U-LIQ 3.15000E-07 G/L N Y
5787 H3 5.85000E-02 uCi/Ml, N Y
END OF REPORT
VAR 25 1933 ,Oézﬂf
\<‘A.) €>§)..§L,)
EE(:EE\‘v:iL)
- LIif _ IME
\ ‘Arr% VALIDATED
el -

A-13
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APPENDIX B.

Tabulated results for Ion Exchange Modules and Ion Exchange Columns






WHC-SD-NR-CSER-011 Rev.

Ion Exchange Modules

0

Uranium g/t 2397240 Plutonium q/L

Date XM in IXM out XM in XM out

11-10-92 4,84E-05 7.50E-06 1.37E-06 2.24E-08

11-17-92 3.D6E-04 1.62E-06 6.10E-07 1.04€-07

11-24-92 2.57e-04 7.96E-06 6.73E-07 4.12E-08

12-15-92 5.16E-03 4.19E-06 2.59E-06 8.76E-09

12-22-92 1.38E-04 8.96E-06 5.31€-07 1.26E-07

12-29-92 1.43E-05 1.4L2E-06 9.538-07 1.85€-07

01-05-93 1.31E-04 8.78E-06 6.94E-07 1.69E-07

01-12-93 2.62E-04 6.37e-05 3.53E-06 4.11E-07

01-19-93 1.91E-04 2.08E-07 1.156-06 6.28E-07

01-26-93 5.53E-05 7.20E-06 7.02E-07 4.23E-07

02-02-93 S.67E-05 5.14E-05 6.63E-07 3.04E-07

02-09-93 4.94E-05 2.51E-05 4.54E-07 3.93e-07

Average 5.56E-04 1.57E-05 1.16E-06 2.35e-07

UsPu ratio = 479.12

Ion Exchange Columns
Uranium g/l 2397240 Plutonium gq/L

Date IC in IC1out IC20ut IC3 out ave out 1C in IC{out IC2out JC3 out ave out
12-15-92 5.41E-04 S.14E-06 5.15E-05 9.79e-06 2.21E-05 5.30E-07 5.70E-08 3.54E-07 6.96E-08 1.60E-07
12-22-92 2.31E-04 1.29€E-05 8.67E-05 8.48E-06 3.41E-05 6.81E-07 3.226-07 6.8B4E-07 1.01E-07 3.69E-07
12-29-92 3.42E-04 6.50E-06 9.7BE-06 4.80E-04 1.65E-04 1.03E-06 2.98E-07 1.186-06 2.13E-07 S5.64E-07
01-05-93 2.49€E-04 4.93E-05 B8.62E-05 1.92E-04 1.09E-04 1.09€-06 1.03E-06 1.36E-06 2.61E-06 1.67E-06
01-12-93 8.27E-05 9.7SE-05 5.7BE-05 3.40E-05 6.31E-05 2.01E-05 8.31E-07 5.30E-07 4.75E-07 6.12E-07
01-19-93  1.12E-04 3.41E-05 4.98E-05 4.0SE-05 4.15E-05 2.01E-06 1.03E-06 8.77E-07 S.60E-07 8.22E-07
01-26-93 9.75E-05 1.94E-05 2.19E-05 3.03E-05 2.39E-05 1.05e-06 3.286-07 2.43E-07 S.09E-07 3.80E-07
02-02-93 7.52E-05 7.02E-06 1.41E-04 6.48E-06 S.15E-05 1.43E-06 1.07E-07 2.13e-07 1.58€-07 1.59€-07
Average  2.16E-04 2.90E-05 6.31E-05 1.00E-04 6.41E-0S 3.49E-06 S.00E-07 6.80E-07 S.87e-07 S5.89E-07

U:Pu ratio = 61.97
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APPENDIX C.

SAMPLE MCNP OUTPUT FILES FOR IXM’S AND IXC’S
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imenp

edt 465711, sd-mp-swd-30001, rev 0, certified

Output file for MCNP case I1XM024

version 4.2

1d=3/5/91

ecn 137360. with prpr unicosé

ie=
ie=

1-

2.

3.

4.

5.

6-

7-

8-

9.
10-
11-
12-
13-
14+
15-
16~
17-
18-
19-
20-
21
22+
23-
24~
25~
26~
27-
28-
29-
30-
21-
32-
33-
34
35-
36-
37-
38-
39-
40-
41-
42-
43-
44-
45-
46-
47~
48-
49-
50-
51-
52-
53-
S4-
55-
56
57-

0
0

(f= 208
tf= 208
message:

08 =
08 L=

WHC-SD-NR-CSER-011

patch file p.421va

54015
54015

01/14/93 15:01:59

- tit'ltiititiitiii‘i‘i"tt't'i"tt"ttt.ttt't'.tttttt't"'t"'t't't't"""ﬁ

Rev.

1XM024 - Single IXM module 5,000g Pu per cell, full tank model

[+
c

OO0 ~ON W N =

~n
~
WNANNWWWWWHWHNAOONUWWWUWUHWHWNANNWWWHWWWHWNNNNWWHHWRHEENDNRNDWWWWWWWNZG

-7.82
-0.950
-0.950
-0.950
-0.950
-0.950
-0.950
-0.950
-7.82
-7.82
-7.82
-0.950
-0.950
-0.950
-0.950
-0.950
-0.950
-0.950
-7.82
-7.82
-7.82
-0.950
-0.950
-0.950
-0.950
-0.950
-0.950
-0.950
-7.82
-7.82
-7.82
-0.950
-0.950
-0.950
-0.950
-0.950
-0.950
-0.950
-7.82
-7.82
-7.82
-0.950
-0.950
-0.950
-0.950
-0.950
-0.950
<0.950
-7.82
-7.82
-7.82
-0.950

X
-1
-1
-1
-1
-1
-1
-1
-1
-1

1
-3
-3
-3
-3
-3
-3
-3
-3
-3

3
-5
-5
-5
-5
-5
-5
-5
-5
-5

S
-7
-7
-7
-7
-7
-7
-7
-7
-7

7
-9
-9
-9
-9
-9
-9
-9
-9
-9

9

-1
-11

Y
-16
-17
-18
-19
-20
-21
-22
-23
-24

15
-16
-17
-18
-19
-20
-21
-22
-23
<24

15
-16
-17
-18
-19
-20
-21
-22
-23
-24

-16
-17
-18
-19
-20
-21
-22
-23
-26

15
-16
-17
-18
-19
-20
-21
-22
-23
-24

15
-16
-17

4

-24

-26

-24

-24

-24

z

-2

PO AARAANIVILANIAARNANAVAVLVALAENAIVNAVLVLVAVLVAANAVNIAIALALNAAANN

r -r
1
1
1
1
XM 1
1
1
1
1
1

104 2
Do 2
XM 2
IXM 2
XM 2
IXH 2
M 2
XM 2
XM 2
XM 2
13
N3
1x4 3
D3
I 3
3
3
D03
X 3
M3
IXM &
XM 4
XM &
DM 4
XM 4
XM 4
IXM &
IXM &4
IXM &
IXH &
105
D 5
IXH 5
IXH 5
IXH 5
XM 5
ot 5
DA 5
X 5
XM 5
XM 6

u=  impin=
Tank Bottom
Level
Level
Level
Level
Level
Level
Level
Tank Top
Tank Wall
Tank Bottom
Level 1
Level
Level
Level
Level
Level
Level
Tank Top
Tank Wall
Tank Bottom
Level
Level
Level
Level
Level
Level
Level
Tank Top
Tank Wall
Tank Bottom
Level
Level
Level
Level
Level
Level
Level
Tank Top
Tank Wall
Tank Bottom
Level
Level
Level
Level
Level
Level
Level
Tank Top
Tank Wall
Tank Bottom

NOWV &S WN - NV SN ~NOwVMEsWN NNV S NN

NOWVSHTUWUN -

XN 6 Level 1

C-3

$

0

probid =

01/14/93 15:01:59
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58- s3 3 -0.950 -11 17 -18 $ IXM &6 Level 2

59- ¢ 3 -0.950 -11 18 -19 $ IXM 6 Level 3

60- 5 3 -0.950 -11 19 -20 $ IXM 6 Level &

51- 56 3 -0.950 -11 20 -21 $ IXM 6 Level S

62- 57 3 -0.950 -11 21 -22 $ IXM 6 Level 6

63~ 58 3 -0.950 -11 22 -23 $ IXM 6 Level 7

64~ 59 2 -7.82 -11 23 -2 $ IXH 6 Tank Top

65- 60 2 -7.82 11 -12 15 -2 $ IXM 6 Tank Wall

66 61 1 -2.3 26 -27 28 -29 24 -25 $ Top Concrete

67- 62 1 -2.3 26 -27 28 -29 15 -24

68- 2 4 6 8 10 12

69- 30 N $ Concrete surrounding IXNs

70- 63 1 -2.3 26 -27 28 -29 14 -15 S Bottom Concrete

71- 66 2 -7.8 26 -27 28 -29 13 -14 $ Steel Floor Plate

72- 65 1 -2.3 -30 15 -24 $ Possible Detector Hole #1

73- 66 1 -2.3 30 -31 15 -2 $ Possible Detector Tube #1

74~ 67 1 -2.3 -32 15 24 $ Possible Detector Hole #2

75- 68 1 -2.3 32 -33 15 -2 $ Possible Detector Tube ¥2

76- 69 0 -26: 27: -28: 29: -13: 25 $ Outside Everything

77-

78- 1 c/r -60.641 -20.32% 19.3675 $ IXM 1 inner surface

79- 2 c/z -40.641 -20.321 20.3200 $ IXM 1 outer surface

80- 3 c/2 0.000 -20.321 19.3675 $ IXM 2 inner surface

81- ¢ cl/z 0.000 -20.321 20.3200 $ IXM 2 outer surface

82+~ S c/z 40.4641 -20.321 19.3675 $ XM 3 inner surface

83- 6 c/z 40.64%1 -20.321 20.3200 $ IXM 3 outer surface

84- 7 c/z -40.641 20.321 19.3675 $ IXM 4 inner surface

85- 8 c/z -40.64% 20.321 20.3200 $ IXM & outer surface

86~ 9 c/z 0.000 20.321 19.3675 $ IXM S inner surface

87- 10 c/z 0.000 20.321 20.3200 $ IXM 5 outer surface

88- 11 c/z  40.641 20.321  19.3875 $ IXM 6§ inner surface

89- 12 c/z 40.641 20.321 20.3200 $ IXM 6 outer surface

90- 13 pz 0.000 $ Bottom of steel plate

91- 16 pz 1.270 $ Top of plate/Bottom of concrete

92- 15 pz 49.530 $ Bottom of tank (outside)

93- 16 pz 50.9588 $ Bottom of tank (inside)

94- 17 pz 66,1988 $ Level I

95- 18 pz 81.4388 $ Level 2

96- 19 pz 96.6788 $ Level 3

97- 20 pz  111.9188 $ Level &

98- 21 pz  127.1588 $ Level 5

99- 22 pz  142.3988 $ Level 6

100- 23 pz 155.7338 $ Top of tank (inside)

101- 26 pz  156.2100 $ Top of tank (outside)

102- 25 pz 203.2000 $ Top of concrete

103- 26 px -109,2200 $ Left side of 1XM

104 - 27 px  109.2200 $ Right side of IXM

105- 28 py -88.9000 $ Front of IXM

106~ 29 py 88.9000 $ Back of IXM

107- 30 ¢/z -20.320 0.000 2.54 $ Possible Detector Hole #1

108- 31 e¢/z 20.320 0.000 2.60 $ Possible Detector Tube #1

109- 32 c¢/z -20.320 0.000 2.54 $ Possible Detector Hole #2

110- 33 c¢/z 20.320 0.000 2.60 $ Possible Detector Tube #2

11-

112- mode n

13- imp:n 1 670 O

114~ mi 13027.50c -0.034 SAl Concrete

115- 20000.50c -0.044 $Ca {Cosmon

116- 26000.55¢ -0.014 $Fe Portland)

17- 1001.50¢ -0.010 SH

118- 8016.50¢c -0.532 $0

119- 14000.50¢ -0.337 $s{

120- 11023.50c -0.029 $Na

121- m2 6000.50c -0.0100 $C Carbon Steel

122- 26000.55¢ -0.9900 $fe

123- m3 1001.50¢c -8.6030e-2 $H Resin/H20/Pu/V

126~ 6000.50c -6.6105e-1 $C

125- 8016.50c -2.4254e-1 $0

126- 94239.55¢ -9.7592e-3 $PU239

127~ 94240.50¢c -6.2554e-4 $Pu240

128- mb 1001.50c -0.0869 $H Resin/H20
warning. material & is not used in the problem.

129- 6000.50c -0.6680 $C

C-4
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130- 8016.50c -0.2451 $0
131- mt3 lwtr.01t
132- mté lwtr.01t
warning. material & is not used in the problem.
133- kcode 1000 0.5 S5 50
134~ ksrc -40.0 -20.0 100, 0.0 -20.0 100.0 40.0 -20.0 100.0
135- -40.0 20.0 100. 0.0 20.0 100.0 40.0 20.0 100.0
136- totnu
137~ print
138- ctme
1 initial source from ksrc card. print table 90
original number of points 6
points not in any cell 0
points in cells of zero importance 0
points in void cells 0
points in ambiguous cells 0
total points rejected 0
points remaining )
points after expansion or contraction 999
nominal source size 1000
initial guess for k(eff.) 0.500000
cycles to skip before tallying 5
imaterial composition print table 40
material
number component nuclide, atom fraction
1 13027, 0.02134 20000, 0.01859 26000, 0.00425 1001, 0.16803
8016, 0.56324 14000, 0.20319 11023, 0.02136
2 6000, 0.04486 26000, 0.95514
3 1001, 0.54858 6000, 0.35349 8016, 0.09745 94239, 0.00026
94240, 0.00002
associated thermal s(a,b) data sets: lwtr. 01t
material
number component nuclide, mass fraction
1 13027, 0.03400 20000, 0.04400 26000, 0.01400 1001, 0.01000
8016, 0.53200 14000, 0.33700 11023, 0.02900
2 6000, 0.01000 26000, 0.99000
3 1001, 0.08503 6000, 0.66105 8016, 0.24254 94239, 0.00976
94240, 0.00063
1celt volumes and masses print table 50
cell atom gram input calculated reason volume
density density volume volume mass pieces not calculated
1 1 8.764038E-02 7.82000E+00 0,00000E+00 1.48371E+03  1.314666E+04 1
2 2 8.90208£-02 9.50000E-01 0.00000E+00 1.79590E+04  1.70610E+04 1
3 3 8.90208e-02 9.50000E-01 0.00000E+00 1.79590E+04  1.70610E+04 1
4 4 B8.90208E-02 9.50000E-01 0.00000E+00 1.79590E+04 1.70610E+04 1
5 5 8.90208E-02 9.50000E-01 0.00000E+00 1.79S90E+D4  1.70610E+04 1
6 6 8.90208t-02 9.50000E-01 0.00000E+00 1.79500E+04  1.70610E+04 1
7 7 8.,90208t-02 9.50000E-01 0.00000E+00 1.79590E+04 1.70610E+04 1
8 8 B8.902086-02 9.S0000E-01 0.00000E+00 1.57141E+04  1.49284E+04 1
9 9 8.74038e-02 7.82000E+00 0.00000E+00 S5.61160E+02 4.38827E+03 1
10 10 8.740386-02 7.820006+00 0.00000E+00  1.26493E+04  9.90737E+04 1
1 11 8.74038E-02 7.82000E+00 0.00000E+00  1.48371E+03  1.31666E+04 1
12 12 8.90208E-02 9.50000E-01 0.00000€+00 1.79590E+04 1.70610E+04 1
13 13 8.90208E-02 9.50000E-01 0.00000E+00 1.79590E+04  1.70610E+04 1
1% 14 8.90208E-02 9.50000E-01 0.00000E+00 1.79590E+04 1,.70610E+04 1
15 15 8.90208E-02 9.S0000E-01 0.00000E+00 1.79590E+04 1.70610E+04 1
16 16 8.90208E-02 9.50000E-01 0.00000E+00 1.79590E+04 1.70610E+04 1
17 17 8.90208E-02 9.50000E-01 0.00000E+00 1.79590E+04  1.704610E+04 1
18 18 8.90208E-02 9.50000E-01 0.00000E+00 1.57141E+04  1.49284E+04 1
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20
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23
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37
38
39
40
61
42
43
44
* 45
L6
L7
48
L9
50
51
52
53
54
55
56
57
58
59
60
61
62
63
&4
65
66
67
68
69

1surface areas
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8.74038E-02
8.74038E-02
8.74038E-02
8.90208E-02
8.90208E-02
8.90208€-02
8.90208E-02
8.90208€-02
8.90208E-02
8.90208E-02
8.74038E-02
8.74038E-02
8.74038€-02
8.90208€-02
8.90208E-02
8.90208€E-02
8.90208€-02
8.90208E-02
8.90208€-02
8.90208€-02
8.74038€-02
8.74038E-02
8.74038E-02
8.90208E-02
8.90208€-02
8.90208E-02
8.90208E-02
8.90208E-02
8.90208E-02
8.90208E-02
8.74038E-02
8.74038E-02
8.74038E-02
8.90208E-02
8.90208E-02
8.90208E-02
8.90208€-02
8.90208€-02
8.90208€-02
8.90208E-02
8.74038E-02
8.74038E-02
8.17913E-02
8.17913E-02
8.17913E-02
8.74038E-02
8.17913€-02
8.17913€-02
8.17913€-02
8.17913€-02
0.00000E+00

input
area

0.00000E+00
0.00000€+00
0.00000E+00
0.00000€£+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000€+00
0.00000€E+00
0.00000€E+00
0.00000E+00
0.00000€+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000€E+00

7.82000€+00
7.82000€+00
7.82000€+00
9.50000€-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000E-01
7.82000E+00
7.82000E+00
7.82000E+00
9.50000€E-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000E-01
9.50000€-01
9.50000E-01
7.82000€+00
7.82000€E+00
7.82000E+00
9.50000E-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000€-01
7.82000E+00
7.82000€+00
7.82000E+00
9.50000€-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000€-01
9.50000E-01
7.82000€+00
7.82000E+00
2.30000€+00
2.30000E+00
2.30000€+00
7.82000E+00
2.30000€+00
2.30000E+00
2.30000€+00
2.30000E+00
0.00000€E+00

calculated
area

1.29818E+04
1.36203E+04
1.29818E+04
1.36203E+04
1.29818€E+04
1.362036+04
1.29818E+04
1.36203E+04
1.29818E+04
1.36203E+04
1.29818E+04
1.36203e+04
3.88386E+04
3.88384E+04
3.88384E+04
7.07047E+03
7.07047E+03

WHC-SD-NR-CSER-011 Rev.

0.00000€E+00
0.00000E+00
0.00000€E+00
0.00000E+00
0.00000€E+00
0.00000E+00
0.00000€+00
0.00000€E+00
0.00000€E+00
0.00000E+00
0.00000E+00
0.00000€E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000€+00
0.00000€E+00
0.00000€+00
0.00000€+00
0.00000E+00
0.00000€+00
0.00000€+00
0.00000€E+00
0.00000€+00
0.00000€E+00
0.00000€+00
0.00000E+00
0.00000€+00
0.00000E+00
0.00000E+00
0.00000€+00
0.00000E+00
0.00000E+00
0.00000€+00
0.00000e+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000€E+00
0.00000€E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

reason area
not calcula

5.61160E+02
1.26693E+04
1.68371E+03
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.57141E+04
5.61160€+02
1.26693E+04
1.68371E+03
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.57141E+04
5.61160E+02
1.26493E+04
1.68371E+03
1.79590E+04
1.79590E+04
1.79590E+04
1.79590€+04
1.79590E+04
1.79590E+04
1.57141E+04
5.61160€+02
1.26693E+04
1.68371E+03
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.57141E+04
5.61160E+02
1.26693E+04
1.82503E+06
0.00000€E+00
1.87435E+06
4.93251E+04
2.16222E+03
0.00000E+00
2.16222E+03
0.00000E+00
0.00000E+00

C-6

4.38827€+03
9.90737E+04
1.31666E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.49284E+04
4.38827€+03
9.90737E+04
1.31666E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.492B4E+04
4.38827€+03
9.90737E+04
1.31666E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610€+04
1.70610E+04
1.492B4E+04
4.38827€+03
9.90737€+04
1.31666E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.70610E+04
1.49284E+04
4 .38827€+03
9.90737E+04
4.19756€E+06
0.00000€+00
4.31101E+06
3.85722E+05
4.97311E+03
0.00000E+00
4.97311E+03
0.00000E+00
0.00000€+00

0
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asymmetric

asymmetric

asymmetric
infinite
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0.00000E+00
0.00000E+00
0.00000E+00
0.00000€+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000€E+00
0.060000€E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000€+C0
0.00000E+00
0.00000E+00

mat

2
3s
3s
3s
3s
3s
3s
3s
2
2
2
3s
3s
3s
3s
3s
3s
3s
2
2
2
3s
3s
3s
3s
3s
Is
3s
2
2
2
3s
3s
Is
3s
3s
3s
s
2
2
2
3s
3s
Is
3s
3s
3s
3s
2
2
2
Is

atom
density

8.74038E-02
8.90208&-02
8.90208&-02
8.90208E-02
8.90208&-02
8.90208€-02
8.90208E-02
8.90208€-02
8.74038E-02
8.74038E-02
8.74038E-02
8.90208€-02
8.90208€-02
8.90208€e-02
8.90208E-02
8.90208¢-02
8.90208¢-02
8.90208€e-02
8.74038£-02
8.74038€-02
8.74038&-02
8.90208€-02
8.90208€-02
8.90208€-02
8.90208E-02
8.90208€-02
8.90208E-02
8.90208e-02
8.74038€-02
8.74038e-02
8.74038€-02
8.90208€-02
8.90208E-02
8.90208e-02
8.90208€-02
8.90208€E-02
8.90208€-02
8.90208e-02
8.74038e-02
8.74038E-02
8.74038€E-02
8.90208€-02
8,90208€-02
8.90208€-02
8.90208£-02
8.90208E-02
8.90208E-02
8.90208E-02
8.74038€-02
8.74038€E-02
8.74038E-02
8.90208€-02

7.
7.
7.
7.
7.
7.
3.
3.
3.
3.
4.
4.
1.
0.
1.
0.

07047€+03
07047E+03
07047€+03
07047E+03
07047E+03
07047€+03
B8838KE+04
88386E+04
81290E+04
61290E+04
43870E+04
43870E+04
70254E+03
00000E+00
70254E+03
00000E+00

gram
density

7.82000E+00
9.50000E-~01
9.50000€-01
9.50000E-01
9.50000€E-01
9.50000€-01
9.50000€-01
9.50000€-01
7.82000E+00
7.82000€+00
7.82000€+00
9.50000€-01
9.50000€-01
9.50000€-01
9.50000E-01
9.50000€-01
9.50000€-01
9.50000€-01
7.82000€+00
7.82000E+00
7.82000E+00
9.50000€-01
9.50000€-01
9.50000€-01
9.50000E-01
9.50000E-01
9.50000€-01
9.50000E-01
7.82000E+00
7.82000E+00
7.82000€E+00
9.50000E-01
9.50000€-01
9.50000€-01
9.50000E-01
9.50000E-01
9.50000€-01
9.50000€-01
7.82000€+00
7.82000E+00
7.82000€+00
9.50000€-01
9.50000€-01
9.50000€-01
9.50000E-01
9.50000€-01
9.50000€-01
9.50000€-01
7.82000€+00
7.82000€+00
7.82000€£+00
9.50000E-01

WHC-SO-NR-CSER-011

asymmetric

volume

1.68371€+03
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.57141E+04
5.61160E+02
1.26693E+04
1.68371€+03
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.57141€E+04
5.61160E+02
1.26493E+04
1.68371€+03
1.79590E+04
1.79590€+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.57141E+04
5.61160E+02
1.26693E+04
1.68371E+03
1.79590E+04
1.70R00E+04
1. 'OE+04
1.79590E+04
1.79590E+04
1.79590E+04
1.57141E+04
5.61160E+02
1.26693E+04
1.68371€+03
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.79590E+04
1.57141E+04
5.61160€+02
1.26693E+04
1.68371E+03
1.79590E+04

Rev. O

neutron
mass pieces importance
1.31666E+04 1 1.00000€+00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00
1.70610€E+04 1 1.00000€+00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00
1.70610E+04% 1 1.00000e+00
1.49284E+04 1 1.00000£+00
4.38827E+03 1 1.00000E+00
9.90737E+04 1 1.00000€+00
1.31666E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000€+00
1.70610E+04 1 1.00000£+00
1.70610E+04 1 1.00000E+0Q0
1.70610E+04 1 1.00000E+00
1.49284E+04 1 1.00000£+00
4.38827E+03 1 1.00000E+00
9.90737E+04 1 1.00000€+00
1.31668E+04 1 1,00000E+00
1.70610E+04 1 1.00000€+00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000€+00
1.70610E+04 1 1,00000E+00
1.70610E+04 1 1.00000E+00
1.49284E+04 1 1.00000E+00
4.38827E+03 1 1.00000E+00
9.90737E+04 1 1.00000E+00
1.31655E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00
1.70610F+04 1 1.00000€+00
1.70610 b 1 1.0000 00
1.70610E+04 1 1.0000ue~00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000€+00
1.492B4E+04 1 1.00000E+00
4.38327€+03 1 1.00000E+00
9.90737E+04 1 1.00000E+00
1.31666E+04 1 1.00000£+00
1.70610E+04 1 1.00000€+00
1.70610E+04 1 1.00000e+00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00
1.49284E+04 1 1.00000£+00
4.38827E+03 1 1,00000E+00
9.90737E+04 1 1.00000E+00
1.31664E+04 1 1.00000E+00
1.70610E+04 1 1.00000E+00

c-7
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53 s3 3s 8.90208E-02
5S4 54 3s 8.90208E-02
55 S5 3s 8.90208&-02
56 56 3s 8.90208&-02
57 57 3s 8.90208E-02
58 58 3s 8.90208&-02
59 59 2 8.74038£-02
60 60 2 8.74038£-02
61 61 1 8.17913E-02
62 62 1 8.17913E-02
63 63 1 8.17913E-02
&4 &4 2 8.74038E-02
65 65 1 8.17913e-02
66 66 1 8.17913E-02
67 67 1 8.17913e-02
48 68 1 8.17913E-02
69 69 0 0.00000E+00
total
isurfaces
surface trans type
1 1 c/z
2 2 c/2
3 3 c/z
A 4 c/z
5 5 c/z
[ [ c/z
7 7 c/z
8 8 c/z
9 9 c/z
10 10 c/z
1 1" c/z
12 12 c/2
13 13 pz
14 14 Pz
15 15 pz
16 16 pz
17 17 pz
18 18 Pz
19 19 pz
20 20 pz
21 21 pz
22 22 pz
23 23 pz
24 24 pz
25 25 pz
26 26 px
27 27 px
28 28 oY
29 29 pY
30 30 c/2
31 31 c/z
32 32 c/z
33 33 c/z
1 temperatures of the cells.
time: - 0.0000E+00
cell tmp 1
1 2,5300E-08
2 2.5300€-08
3 2.5300E-08
4 2.5300E-08
5 2.5300£-08
6 2.5300E-08
7 2.5300E-08
8 2.5300E-08
9 2.5300E-08
10 2.5300£-08
1" 2.5300E-08
12 2.5300£-08

9.50000E-01
9.50000E-01
9.50000€-01
9.50000E-01
9.50000€-01
9.50000E-01
7.82000E+00
7.82000€+00
2.30000E+00
2.30000E+00
2.30000&+00
7.82000€+00
2.30000E+00
2.30000E+00
2.30000£+00
2.30000E+00
0.00000E+00

WHC-SD-NR-CSER-011

1.79590E+04 1.70610E+04
1.79590E+04 1.70610E+04
1.79590E+04 1.70610E+04
1.79590E+04 1.70610E+04
1.79590E+04 1.70610E+04
1.57141E+04 1.492B4E+04
5.61160E+02 4.38827E+03
1.26693E+04 9.90737E+04
1.82503E+06 4.19756E+06

0.00000E+00
1.87435E+06
4.93251E+04
2.16222E+03
0.00000E+00
2.16222E+03
0.00000E+00
0.00000E+00

0.00000E+00
4.31101E+06
3.85722E+05
4.97311E+03
0.00000E+00
4.97311€+03
0.00000E+00
0.00000E+00

Rev. 0

1.00000E+00
1.00000E+00
1.00000E+00
1.00000E+00
1.00000€+00
1.00000E+00
1.00000€+00
1.00000E+00
1.00000€+00
1.00000E+00
1.00000E+00
1.00000€+00
1.00000€+00
1.00000E+00
1.00000E+00
1.00000E+00
0.00000E+00

OO 2020000 = = = b —d 2 b —a

4.,58332E+06

surface coefficients

-4 . 064 1000E+01
-4.0641000E+01
0.0000000E+00
0.0000000E+00
4.0641000E+01
4.0641000€+01
-4,0641000E+01
-4,0641000E+01
0.0000000E+00
0.0000000E+00
4.0641000€+01
4 .0641000€+01
0.0000000E+00
1.2700000€+00
4.9530000E+01
5.0958800E+01
6.6198800E+01
8.1438800E+01
9.6678800E+01
1.1191880€+02
1.2715880E+02
1.4239880E+02
1.5573380€+02
1.5621000€+02
2.0320000E+02
-1.0922000€E+02
1.0922000€+02
-8.8900000E+01
8.8900000E+01
-2,0320000£+01
2.0320000€+01
-2.0320000€+01
2.0320000E+01

-2.0321000€+01
-2.0321000E+01
-2.0321000€+01
-2.0321000E+01
-2.0321000E+01

1.03078E+07

1.9367500E+01
2.0320000€+01
1.9367500E+01
2.0320000E+01
1.9367500E+01

-2.0321000E+01  2.0320000E+01
2.0321000E+01  1.9367500E+01
2.0321000E+01  2.0320000E+01
2.0321000E+01  1.9367500E+01
2.0321000E+01  2.0320000E+01
2.0321000€+01  1.9367500E+01
2.0321000E+01  2.0320000E+01
0.0000000E+00  2.5400000E+00

0.0000000£+00
0.0000000E+00
0.0000000€£+00

2.6000000€+00
2.5400000E+00
2.6000000E+00

print table 70

print table 72
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2.5300€-08
2.5300€-08
2.5300€-08
2.5300E-08
2.5300€E-08
2.5300E-08
2.5300E-08
2.5300E-08
2.5300E-08
2.5300€-08
2.5300E-08
2.5300E-08
2.5300E-08
2.5300€E-08
2.5300E-08
2.5300E-08
2.5300E-08
2.5300E-08
2.5300E-08
2.5300€-08
2.5300E-08
2.5300€E-08
2.5300E-08
2.5300E-08
2.5300E-08
2.5300€-08
2.5300E-08
2.5300E-08
2.5300€-08
2.5300€-08
2.5300€E-08
2.5300€-08
2.5300€-08
2.5300E-08
2.5300€-08
2.5300€-08
2.5300€-08
2.5300€-08
2.5300€-08
2.5300€-08
2.5300€e-08
2.5300E-08
2.5300€-08
2.5300€-08
2.5300€-08
2.5300E-08
2.5300€-08
2.5300€-08
2.5300€-08
2.5300€-08
2.5300€-08
2.5300E-08
2.5300€-08
2.5300€-08
2.5300E-08
2.5300E-08

2 warning messages so far,

ies 0
ie= 0

Lfs 54015 ll= 234533
lf= 54015 ll= 234533

lcross-section tables

table

1001.50¢

6000.50¢.

8016.50¢

13027.50¢.

26000,.55¢
94239.55¢
94240.50¢

length
tables from file /p/menp/rmccs

1153 njoy
16126 njoy
23669 njoy
22891 njoy
84136 njoy
67551 njoy
427446 njoy

total nu
total nu

0

(
(

(
(

(

print table 100

1301)
1306)
¢ 1276)
1313)
260)
( 1399
1380

79/07/31.
79/07/31.
05/714/81
79/09/08.
10/21/82
02/21/85
79/09/13.
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tables from file /p/menp/endfSp

11023.50c 36270 njoy
1L000.50c 48275 njoy

tables from file /p/mcnp/endfSu
20000.50c 26104 njoy
tables from file /p/menp/tmecs
lwtr.01t 10193 hydrogen in light water at 300 degrees kelvin
total 379112

warning. neutron energy cutoff is below some cross-section tables.

use of dynamically allocated storage

general 52235
tallies 0
bank 3902
cross sections 379112
total 435249

ie= 0 lf= 234533 ll= 435253
jez 0 lf= 234533 (1= 435253

L3RR AR R R RR 222222 dddd il addasaliagdidadldddi il iadiddadisdddddld] g

dup no, 1 on file runtpe nps = 0 ctm = 0.00

source distribution written to file srctp cycle = 0

3 warning messages so far.
1 starting mcrun, field length = 0 cpd = 0.02

IXM026 - Single IXM module 5,000g Pu per celf, fultl tank model

nps X Yy z cell surf u v

1 -4,000E+01 -2.000E+01 1.000E+02 5.085E-01 4.733E-01
2 -4.000E+01 -2.000€+01 1.000E+02 8.952E-01 -4.447E-01
3 -4.000E+01 -2.000E+01 1.000€+02 -6.184E-01 -4_.495E-01
4 -4.,000E+01 -2.000E+01 1.000€+02 9.710E-01 -5.865E-02
5 -4.000E+01 -2.000E+01 1.000E+02 5.861E-01 1.496E-01
6 -4.000E+01 -2.000E+01 1.000E+02 -6.489E-02 -1.626E-01
7 -4,000E+01 -2.000E+01 1.000E+02 -7.068€-02 3.263E-02
8 -4.000e+01 -2.000E+01 1.000E+02 -3.915E-01 &.664E-01
9 -4.000E+01 -2.000E+01 1.000E+02 -2.368E-01 9.215€-01

1.946€-01 -3.204E-01
-6.698€-01 -7.177€-01
-8.398€-01 -4.129€-01
-1.714E-01 -8.572E-01

0
0
0
0
0
0
0
0
Q
10 -4.000E+01 -2.000E+01 1.000E+02 0
0
0
0
0 -2.489E-01 -5.118¢E-01
0
0
0
0
0
0
0
0
0
0
0
0
0

11 -4.000€+01 -2.000E+01 1.000E+02
12 -4.000E+01 -2.000E+01 1.000E+02
13 -4.000E+01 -2.000E+01 1.000E+02
14 -4.000E+01 -2.000E+01 1.000E+02
15 -4.000E+01 -2.000E+01 1.000E+02
16 -4.000E+01 -2.000E+01 1.000E+02
17 -4.000E+01 -2.000E+01 1.000E+02
18 -4.000E+01 -2.000E+01 1.000E+02
19 -4.000E+01 -2.000E+01 1.000E+02
20 -4.000E+01 -2.000E+01 1.000E+02
21 -4_000E+01 -2.000E+01 1.000E+02
22 -4.000E+01 -2.000E+01 1.000E+02
23 -4.000€+01 -2,0006+01 1.000E+02
24 -4.000E+01 -2.000E+01 1.000E+02
25 -4.000e+01 -2.000E+01 1.000E+02
26 -4.000E+01 -2.000E+01 1.000E+02
27 -4.000E+01 -2.000E+01 1.000E+02

-2.959€-01 2.119€-01
1.395€-01 -9.829€-01
6.909€-01 -7.110€E-01

-6.580E-01 5.320E-01

-9.903e-01 -1.380E-01
7.462E-01 4.859€E-01

<1.977e-01 9.797e-01

-9.117e-01 -3.647€-01

-4.287e-01 8.361E-01
1.080E-01 3.412€E-01

-9.111€-01 -9.012€-03

-2.568E-01 -6.391E-01

-2.912E-01 8.086E-01

LR LR RS R R RV RV RV RV RV RV VRV VRV EVEV.EVEV.EV. RV NV RV RV RV NV 1
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7.193e-01
-2.944E-02
6.446E-01
-2.323e-01
-7.963€-01
9.845E-01
-9.970€-01
-7.9326-01
-3.079€-01
9.271E-01
-1.905€-01
3.524E-01
4.857€-01
-8.222€-01
9.314E-01
1.202¢-01
1.307€-01
-5.329e-01
1.353€-02
-4.551€-01
3.360E-02
-1.891€-01
-3.423€-01
-9.338€-01
-4, 122€-01
-7.249€-01
5.113e-01

(
(

<

1001

time

0.000€E+00
0.000E+00
0.000€E+00
0.000E+00
0.000E+00
0.000€+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.000€E+00
0.000€E+00
0.000E+00
0.000E+00
0.000€+00
0.000€+00
0.000E+00
0.000€+00
0.000€E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00

1311)
1314)

1320)

79/06/21.
79/06/21.

79/06/22.

0 010/22/85

print

weight

1.001E+00
1.001E+00
1.001€+00
1.001E+00
1.001€+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001€+00
1.001€+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001E+00
1.001€+00
1.001E+00
1.001€+00
1.001E+00

table 110

enhergy

2.209E+00
4.904E+00
3.809€-01
1.331E+00
1.902€+00
4.410E-01
4.750€-01
4.136E+00
7.45 02
3.120:~00
1.014E+00
1.395€+00
7.748E-01
1.101E+00
1.951E+00
2.186E+00
1.865E+00
1.229€+00
1.305€+00
1.000E+00
3.990E+00
2.5665E-01
1.156€+00
2.669E+00
2.185€+00
4.225E+00
1.079€+00
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28 -4.000E+01 -2.000E+01 1.000E+02 5 0 1.472E-01 -9.514E-01 2.705E-01 0.000E+00 1.001E+00
29 -4.000€E+01 -2.000E+01 1.000E+02 5 0 -6.135E-01 -7.645€E-01 -1.978E-01 0.000E+00 1.001E+00
30 -4.000E+01 -2.000E+01 1.000E+02 5 0 -5.702eE-01 5.651E-01 -5.963E-01 0.000E+00 1.001E+0Q
31 -4.000E+01 -2.000E+01 1.D00E+02 5 0 -6.607E-01 5.373E-01 -5.242E-01 0.000E+00 1.001E+00
32 -4.D0DE+01 -2.000E+01 1.000E+02 5 0 -9.742E-02 -3.639€-01 -9.263E-01 0.000E+00 1.001E+00
33 -4.000E+01 -2.000E+01 1.000E+02 5 0 -1.9656-01 -3.145€-01 -9.287E-01 0.000E+00 1.001E+00
34 -4.000E+01 -2.000E+01 1.000E+02 5 0 &4.097E-01 B8.465€-01 -3.399E-01 0.000E+00 1.001E+00
35 -4,000E+01 -2.000E+01 1.000E+02 5 0 -4.048£-02 B8.831E-01 4.675€-01 0.000E+00 1.001€+00
36 -4.000E+01 -2.000E+01 1.000E+02 5 0 3.371E-01 -9.269E-01 -1.652E-01 0.000E+00 1.001E+00
37 -4.000E+01 -2.000E+01 1.000E+02 5 0 -1.867€-01 9.756E-01 -1.155E-01 0.000€+0G0 1.001E+00
38 -4.000E+01 -2.000E+01 1.000E+02 5 0 -2.616E-01 2.336E-01 -9.365E-01 0.000E+00 1.001E+00
39 -4.000E+01 -2.000E+01 1.000E+02 5 0 9.780E-01 -7.641€-02 -1.939E-01 0.000€+00 1.001E+00
40 -4.000E+01 -2.000E+01 1.000E+02 5 0 2.580e-01 -7.076E-01 6.5786-01 0.000e+00 1.001E+00
41 -4.000€E+01 -2.000E+01 1.000E+02 1 0 -3.2126-01 -7.678E-01 -5.543E-01 0.000E+00 1.001E+00
42 -4.000E+01 -2.000E+01 1.000E+02 S 0 5.039e-01 -1.460€-01 8.513E-01 0.000E+00 1.001E+00
43 -4.000E+01 -2.000E+01 1.000E+02 5 0 6.080E-01 5.487E-01 5.7386-01 0.000E+00 1.001E+00
44 -4_.000E+01 -2.000E+01 1.000€+02 5 0 -2.9326-01 9.304E-01 -2.199E-01 0.000E+00 1.001E+00
45 -4.000E+01 -2.000E+01 1.000€+02 5 0 -8.475E-01 -3.993E-01 -3.497E-01 0.000E+00 1.001E+00
46 -4.000E+01 -2.000E+0G1 1,000E+02 5 0 1.200E-01 -9.195E-01 -3.743E-01 0.000E+00 1.001E+00
47 -4.000E+01 -2.000E+G1 1.000E+02 5 0 7.085E-01 5.879E-01 3.904E-01 0.000E+00 1.001E+00
48 -4.000€+01 -2.000E+01 1.000€+02 5 0 4.261E-01 9.046E-01 9.254E-03 0.000E+00 1.001E+0O
49 -4.000E+01 -2.000E+01 1.000E+02 5 0 5.431E-0Y 4.270E-01 -7.230E-01 0.000E+00 1.001E+00
50 -4.000E+01 -2.000E+01 1.000E+02 5 0 -1.053E-01 -9.805€-01 1.658E-01 O0.000E+00 1.001E+00
cycle 1 k(collision) 1.134512 removal lifetime(abs) 1.0416E+04 source points generated 2247
cycte 2 k(collision) 1.042371 removal lifetime(abs) 1.0647E+04 source points generated 970
cycle 3 k(collision) 0.995926 removal lifetime(abs) 1.1966E+04 source points generated 955
cycle 4 k(collision) 1.001276 removal lifetime(abs) 1.1702E+04 source points generated 987
cycle 5 k(collision) 1.020171 removal lifetime(abs) 1.2050E+04 source points generated 1018
source distribution written to file srctp cycle = 5
cycle 6 k(collision) 0.947635 removal lifetime(abs) 1.1733E+04 source points generated 991
estimator cycle 7 ave of 2 cycles combination simple average combined average
k(collision) 1.006909 0.977272 0.0303 k(col/abs) 0.000000 0.0000 0.000000 0.0000
k(absorption) 0.982952 0.990614 0.0077 k(abs/tk ln) 0.000000 0.0000 0.000000 0.0000
k(trk length) 1.008874 0.978675 0.0309 k(tk ln/col) 0.000000 0.0000 0.000000 0.0000
rem life(col)  1.2469E+04 1.2037E+04 0.0358
rem life(abs) 1.2113E+04 1.1923E+04 0.0159 life(col/abs) 0.0000E+00 0.0000 0.0000E+00 0.0000
source points generated 1021
estimator cycle 8 ave of 3 cycles combination simple average combined average
k(collision) 0.968837 0.974460 0.0178 k(col/abs) 0.978097 0.0088 0.979566 0.0107
k(absorption) 0.963970 0.981733 0.0101 k(abs/tk ln) 0.979211 0.0087 0.980217 0.0103
k(trk length) 0.972720 0.976690 0.0180 k(tk ln/col) 0.975575 0.0179 0.965327 0.0356
rem life(col)  1.1556E+04 1.1877E+04 0.0249
rem life(abs)  1.1734E+04 1.1860E+04 0.0106 life(col/abs) 1.1849€E+04 0.0178  1.1847E+04 0.0013
source points generated 937
source distribution written to file srctp cycle = 8
estimator cycle 9 ave of 4 cycles combination simple average combined average
k(collision) 0.964367 0.971937 0.0129 k(col/abs) 0.971631 0.0091 0.971632 0.0112
k(absorption) 0.940102 0.971325 0.0129 k(abs/tk ln) 0.972436 0.0093 0.9726146 0.0114
k(trk length) 0.964119 0.973547 0.0131 k(tk la/col) 0.972742 0.0130 0.965358 0.0172
rem life(col) 1.2375€+04 1.2001E+04 0.0203 k(col/sbs/tk Lln) 0.972270 0.0097 0.966186 0.0218
rem (ife(abs) 1.2483E+04 1.2016E+04 0.0149 life(col/abs) 1.2009E+04 0.0170 1.2021E+04 0.0177
source points generated 978
estimator cycle 10 ave of S cycles combination simple average combined average
k(collision) 0.976621 0.972874 0.0100 k(col/abs) 0.970957 0.0071 0.971004 0,0082
k(absorption) 0.959905 0.9569041 0,0103 k(abs/tk ln) 0.972159 0.0072 0.972135 0.0084
k(trk length) 0.982193 0.975277 0.0103 k(tk ln/col) 0.974075 0.0102 0.967059 0.0126
rem life(col)  1.2616E+04 1.2084E+04 0.0171 k(col/abs/tk Ln) 0.972397 0.0075 0.968586 0.0152
rem life(abs) 1,2305E+04 1.2074E+04 0.0125 life(col/abs) 1.2079€+04 0.0144  1.2068E+04 0.0136
source points generated 991
estimator cycle 11 ave of 6 cycles combination siople average combined average

3.461E+00
1.836E+00
4.556E-01
6.415€-01
2.764LE+00
2.785€-01
9.097E-01
3.360E-01
6.376€E-01
2.184E+00
7.314E-01
2.997E-01
1.44LE+00
1.914E+00
1.502E+00
S.971E+00
1.827E+00
1.928E+00
1.351€+00
2.288E+00
1.230€+00
1.433E+00
6.572E-01

corr
0.0000
0.0000
0.0000

0.0000

corr
-0.2948
-0.36017
0.9988

0.9987

corr
0.0057
0.0184
0.9978

0.8703
corr
-0.0164
-0.0216
0.9950

0.8902

cofrr



k(collision)

k(absorption)
k(trk length)
rem life(col)
rem !ife(abs)

0.931973
0.969653
0.931357
1.1991E+04
1.2135E+04

source points generated

0.966057
0.969143
0.967957
1.20469E+04
1.2084E+04

1004

source distribution written to file srctp

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 12
0.990209
0.972506
0.993927

1.1845E+04
1.1652E+04

source points generated

estimator
k(collision)
k(absorption)
k(trk (ength)
rem Life(col)
rem life(abs)

cycle 13
0.978307
0.980096
0.984934

1.1713E+04
1.1820E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 14
0.937943
0.973699
0.939291

1.2492E+04
1.2375E+04

source points generated

ave of 7
0.969507
0.969624
0.971647

1.2040E+04
1.2022E+04
1051

ave of 8
0.970607
0.970933
0.973325

1. 1999€+04
1.1997E+04
985

ave of 9
0.966978
0.971240
0.969543

1.2054E+04
1.2039E+04
1028

source distribution written to file srctp

estimator
k(collision)
k(absorption)
k(trk length)
rem Life(col)
rem life(abs)

cycle 15
0.974644
0.999553
0.969270

1.1449E+04
1.1680E+04

source points generated

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 16
0.957302
0.986517
0.953980

1.2722E+04
1.2746E+04

source points generated

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

source points generated

cycle 17
0.994833
0.954939
0.988387

1.2614E+04
1.2526€E+04

ave of 10
0.967744
0.974071
0.969516

1.1993E+04
1.2003E+04
1027

ave of 11
0.966795
0.975203
0.968104

1.2059€+04
1.2071E+04
981

ave of 12
0.969132
0.973514
0.969794

1.2106E+04
1.2109€+04

1070

source distribution written to file srctp

estimator
k(collision)
k(absorption)
k(trk length)
rem lifeCcol)
rem life(abs)

cycle 18
0.965586
0.959333
0.962971

1.3268E+04
1.3137e+04

source points generated

estimator

k¢collision)
k(absorption)
k(trk length)

cycle 19
0.948043
0.945320
0.950021

ave of 13
0.968859
0.972423
0.969269

1.2195€+04
1.2188E+04
987

ave of 14
0.967372
0.970487
0.967894
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0.0108
0.0084
0.0114
0.0140
0.0102

cycles
0.0098
0.0071
0.0103
0.0121
0.0101

cycles
0.0085
0.0063
0.0091
0.0111
0.0090

cycles
0.0085
0.0056
0.0089
0.0107
0.0086

cycles
0.0076
0.0058
0.0080
0.0109
0.0083

cycles
0.0069
0.0053
0.0074
0.0112
0.0093

cycles
0.0068
0.0052
0.0069
0.0109
0.0091

cycles
0.0062
0.0049
0.0064
0.0124
0.0105

cycles
0.0060
0.0050
0.0061

k(col/abs)
k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

cycle = 1

combination
k(col/abs)
k(abs/tk ln)
k¢(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk Lln)
k(tk ln/col)
k(col/abs/tk tn)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk tn/col)
k(col/abs/tk In)
life(col/abs)

cycle = 14

combination
k{col/abs)
k(abs/tk ln)
k(tk tn/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk {n/col)
k(col/sbs/tk (n)
lifeCcol/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk ln)
Life(col/abs)

cycle = 17

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)

k(abs/tk ln)
k(tk Ln/col)
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0.967600 0.0048
0.968550 0.0070
0.967007 0.01M11
0.967719 0.0078

1.2076E+04 0.0117

simple average
0.969565 0.0061
0.970645 0.0063
0.970587 0.0100
0.970266 0.0071

1.2031E+04 0.0106

simple average
0.970770 0.0054
0.972129 0.0056
0.971966 0.0088
0.971622 0.0063

1.1998E+04 0.0096

simple average
0.969109 0.0051
0.970392 0.0053
0.968261 0,.0087
0.969254 0.0061

1.2046E+04 0.0094

simple average
0.970908 0.0049
0.971794 0.0049
0.968630 0.0078
0.970444 0.0056

1.1998E+04 0.0093

simple average
0.970999 0.0044
0.971653 0.0045
0.967449 0.0071
0.970034 0.0051

1.2065€+04 0.0101

simple average
0.971323 0.0041
0.971654 0.0041
0.969463 0.0068
0.970813 0.0047

1.2107E+04 0.0098

simple average
0.970641 0.0038
0.970846 0.0039
0.969064 0.0063
0.970184 0.0044

1.2191€+04 0.0113

simple average
0.968930 0,0039
0.969191 0.0040
0.967633 0.0060

0.967971 0.0074
0.968719 0.0075
0.956016 0.0112
0.963754 0.0115

1.2090E+04 0.0109

combined average
0.969583 0.0063
0.970281 0.0044
0.956577 0.0097
0.964309 0.0102

1.2022E+04 0.0110

combined average
0.970820 0.0056
0.971692 0.0057
0.958165 0.0086
0.964451 0.0086

1.1997e+04 0.0097

combined average
0.969945 0.0050
0.970768 0.0051
0.953629 0.0082
0.963540 0,0079

1.2036E+04 0.0092

combined average
0.971793 0.0050
0.972511 0.0050
0.964259 0.0078
0.972603 0.0066

1.2007E+04 0.0085

combined average
0.972080 0.0045
0.972713 0.0045
0.964201 0.0070
0.972953 0.0058

1.2075E+04 0.0096

combined average
0.971841 0.0041
0.972129 0.0041
0.968912 0.0071
0.971957 0.0044

1.2110E+04 0.0092

combined average
0.971027 0.0039
0.971225 0.0039
0.968707 0.0065
0.971022 0.0041

1.2181E+04 0.0104

combined average
0.969222 0.0040
0.969459 0,0040
0.967261 0.0062

-0.0206
-0.0245
0.9970

0.8757

corr
0.0061
0.0031
0.9973

0.8401

corr
0.0342
0.0431
0.9958

0.8491

corr
0.0054
0.0139
0.9966

0.8747

corr
0.0573
0.0102
0.9908

0.8899

corr
0.0246
-0.0333
0.9894

0.9146

corr
-0.0978
-0.1145
0.9843

0.9250

corr
-0.0848
-0.0917
0.9836

0.9520

corr
0.0284
0.0118
0.9843



rem life(col)
rem life(abs)
source points

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)
source points

1.2610E+04
1.2445E+04
generated

cycle 20
0.977176
0.945498
0.982504

1.2331E+04
1.2309E+04
generated

1.2225€+04
1.2206E+04
984

ave of 15
0.968026
0.968821
0.968848

1.2232E+04
1.2213E+04
1027

source distribution written to file srctp

estimator
k¢collision)
k(absorption)
kctrk length)
rem life(col)
rem (ife(abs)
source points

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)
source points

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)
source points

cycle 21
0.913088
0.9464524
0.912114

1.2962E+04
1.2754E+04
generated

cycle 22
0.948174
0.968926
0.941452

1.3061E+04
1.2990E+04
generated

cycle 23
0.930048
0.956179
0.927205

1.2274E+04
1.2289E+04
generated

ave of 16
0.9645%2
0.967303
0.965321

1.2277E+04
1.2247E+04
978

ave of 17
0.963626
0.967398
0.963917

1.2324E+04

.2290E+04

—

1090

ave of 18
0.961761
0.966775
0.961878

1.2321E+04
1.2290E+04
950

source distribution written to file srctp

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)
source points

estimator
k(collision)
k{absorption)
k(trk length)
rem life(col)
rem life(abs)
source points

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)
source points

cycle 26
0.902953
0.952638
0.907636

1.2563E+04
1.2750E+04
generated

cycle 25
0.974570
0.944087
0.967767

1.2257E+04
1.2291E+04
genera

cycle 26
0.950822
0.940839
0.951164

1.3383E+04
1.3259E+04
generated

ave of 19
0.958666
0.966031
0.959023

1.2334E+04
1.2315E+04
980

ave of 20
0.959461
0.964934
0.959460

1.2330E+04
1.2313E+04
1069

ave of 21
0.959049
0.963786
0.959065

1.2380E+04
1.2358E+04
1019

source distribution written to file srctp

estimator
k(collision)
k(absorption)
k(trk length)
rem (ife(col)
rem life(abs)
source points

cycle 27
0.925275
0.944961
0.928039

1.2961E+04
1.2790E+04
generated

ave of 22
0.957514
0.962931
0.957655

1.24606E+04
1.2378E+04
1002

WHC-SD-NR-CSER-011

0.0117
0.0098

cycles
0.0056
0.0049
0.0058
0.0109
0.0092

cycles
0.0064
0.0049
0.0066
0.0108
0.0090

cycles
0.0061
0.0046
0.0063
0.0108
0.0091

cycles
0.0060
0.0044
0.0063
0.0102
0.00886

cycles
0.0066
0.0042
0.0067
0.0097
0.0084

cycles
0.0043
0.0042
0.0064
0.0092
0.0079

cycles
0.0060
0.0041
0.0061
0.0096
0.0084

cycles
0.0060
0.0040
0.00460
0.0094
0.0081

k(col/abs/tk (n)
life(col/abs)

combination
k(col/abs)
k(abs/tk Lln)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

cycle = 20

combination
k(col/abs)
k(abs/tk (n)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

combination
k(col/abs)
k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk (n)
(ife(col/abs)

cycle = 23

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk in)
k(tk ln/col)
k(col/abs/tk In)
life(col/abs)

cycle = 26

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

C-13

Rev. O

0.968585 0.0044

1.2215€+04 0.0106

simple average
0.968423 0.0037
0.968845 0.0037
0.968447 0.0057
0.968572 0.0041

1.2222E+04 0.0099

simple average
0.965947 0.0043
0.966312 0.0044
0.964957 0.0064
0.965739 0.0048

1.2262E+04 0.0098

simple average
0.965512 0.0041
0.965658 0.0041
0.963772 0.0062
0.964981 0.0046

1.2307E+04 0.0099

simple average
0.964268 0,0041
0.964326 0.0042
0.961819 0.0062
0.963471 0.0046

1.2306€+04 0.0093

simple average
0.962348 0.0043
0.962527 0.0044
0.958844 0.0066
0.961240 0.0050

1.2324E+04 0.0089

simple average
0.962197 0.0041
0.962197 0.0041
0.959460 0.0063
0.961285 0.0047

1.2322€+04 0.0085

simple average
0.961418 0.0040
0.961426 0.0040
0.959057 0.00460
0.9604634 0.0045

1.2369€+04 0.0089

simple average
0.960222 0.0040
0.960293 0.0040
0.957584 0.0060
0.959367 0.0045

1.2392e+04 0.0087

0.969313 0.0043

1.2190€+04 0.0097

combined aversage
0.968473 0.0038
0.968841 0.0038
0.967696 0.0058
0.968763 0.0041

1.2196E+04 0.0090

combined average
0.966340 0.0043
0.966638 0.0043
0.964006 0.0065
0.966501 0.0046

1.2215E+04 0.0086

combined average
0.966111 0.0041
0.966273 0.0041
0.963315 0.0062
0.966124 0.0043

1.2254E+04 0.0087

combined sverage
0.965219 0.0040
0.965354 0.0040
0.961599 0.00619
0.965181 0.0042

1.2257€+04 0.0082

combined average
0.964339 0.0040
0.964435 0.0040
0.958502 0.0068
0.964544 0.0043

1.2300€+04 0.0083

combined average
0.963514 0.0039
0.963543 0.0039
0.959461 0.0065
0.963516 0.0041

1.2300€+04 0.0078

combined average
0.962472 0.0038
0.962502 0.0038
0.959048 0.0062
0.962475 0.0040

1.2338E+04 0.0081

combined average
0.961535 0.0038
0.961576 0.0038
0.957537 0.0061
0.961574 0.0040

1.2348E+04 0.0078

0.9521

corr
-0.0156
-0.0498
0.9832

0.9522

corr
0.1680
0.1414
0.9885

0.9565

corr
0.1621
0.1326
0.9868

0.9614

corr
0.1991
0.1729
0.9881

0.9612

corr
0.2603
0.2334
0.9892

0.9541

corr
0.2122
0.2044
0.9875

0.9539

corr
0.2233
0.2148
0.9876

0.9623

corr
0.2689
0.2570
0.9881

0.9634



estimator
k(cotlision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 28
0.989192
0.931851
0.985754

1.2136E+04
1.2288E+04

source points generated

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem |ife(abs)

cycle 29
0.936007
0.954294
0.931854

1.2107E+04
1.2290E+04

source points generated

ave of 23

1101

0.958892
0.961579
0.958876
1.2395E+04
1.2374E+04

ave of 24

946

0.957938
0.961276
0.957750
1.2383E+04
1.2370E+04

source distribution written to file srctp

estimator
k¢(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 30
0.927171
0.950962
0.930162

1.2713€+04
1.3120E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)
rem {ife(col)
rem |ife(abs)

cycle 31
0.947854
0.987331
0.945133

1.1756E+04
1.1940E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 32
0.932821
0.991787
0.935598

1.1993E+04
1.2209E+04

source points generated

ave of 25

1018

0.956707
0.960863
0.956647
. 2396E+04
1.2400E+04

—_

ave of 26

996

0.956367
0.961881
0.956204
L2371E+04
.2383E+04

-

ave of 27

984

0.955495
0.962989
0.955441
1.2357E+04
1.2376E+04

source distribution written to file srctp

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem Life(abs)

cycle 33
0.935880
0.9735%94
0.938278

1.1035E+04
1.1327E+04

source points generated

estimator
k{collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 34
0.974637
0.947330
0.975669

1.2193E+04
1.2340E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)
rem lifeCcol)
rem (ife(abs)

cycle 35
0.901173
0.976319
0.905266

1.1970E+04
1.25026+04

source points generated

ave of 28

1039

0.954794
0.963368
0.954828
1.2310E+04
1.2339E+04

ave of 29

1013

0.955479
0.962815
0.955547
1.2306E+04
1.2339E+04

ave of 30

882

0.953648
0.963265
0.953871
1.2295E+04
1.2344E+04

source distribution written to file srctp

estimator
k(collision)
k(absorption)

cycle 36
0.969421
0.970645

ave of 1

0.954176
0.963503

WHC-SD-NR-CSER-011

cycles
0.0059
0.0041
0.0059
0.0090
0.0078

cycles
0.0057
0.0040
0.0057
0.0087
0.0074

cycles
0.0056
0.0038
0.0056
0.0084
0.0075

cycles
0.0054
0.0038
0.0054
0.0083
0.0074

cycles
0.0053
0.0038
0.0053
0.0081
0.0071

cycles
0.0052
0.0037
0.0051
0.0087
0.0075

cycles
0.0050
0.0036
0.0050
0.0084
0.0073

cycles
0.0052
0.0035
0.00s2
0.0082
0.0070

cycles
0.0051
0.0034

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk In)
life(col/abs)

combination
k{col/abs)
k(abs/tk (n)
k(tk {n/col)
k{col/abs/tk ln)
life(col/abs)

cycle = 29

combination
k(col/abs)
k(abs/tk (n)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk {n)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk Lln)
life(col/abs)

cycle = 32

combination
k(col/abs)
k(abs/tk ln)
k(tk Ln/col)
k(col/sbs/tk (n)
life(col/abs)

combination
k(col/abs)
k(abs/tk Lln)
k(tk ln/col)
k¢col/sbs/tk Lln)
life(col/abs)

combination
k(col/abs)
k¢abs/tk Lln)
k(tk ln/col)
k¢col/abs/tk ln)
life(col/abs)

cycle = 35

combination
k(col/abs)
k(abs/tk ln)

C-14

Rev. 0

simple average
0.960235 0.0038
0.960228 0.0038
0.958884 0.0058
0.959782 0.0043

1.2384E+04 0.0083

simple average
0.959607 0.0037
0.959513 0.0038
0.957844 0.0057
0.958988 0.0042

1.2377E+04 0.0080

simple average
0.958785 0.0037
0.958755 0.0037
0.956677 0.0056
0.958073 0.0042

1.2398E+04 0.0078

simple average
0.959126 0.0036
0.959043 0.0036
0.956285 0.0054
0.958151 0.0040

1.2377e+04 0.0077

simple average
0.959242 0.0034
0.959215 0.0034
0.955448 0.0053
0.,957975 0.003¢9

1.2367e+04 0.0075

simple average
0.959081 0.0033
0.959098 0,0033
0.954811 0.0051
0.957663 0.0037

1.2324E+04 0.0080

simple average
0.959147 0.0032
0.959181 0.0032
0.955513 0.0050
0.957947 0.0036

1.2322E+04 0.0077

simple average
0.958467 0.0032
0.958568 0.0032
0.953769 0.0052
0.956935 0.0037

1.2320E+04 0.0075

simple average
0.958840 0.0031
0.958998 0.0031

combined average
0.960768 0.0037
0.960765 0.0037
0.958885 0.0060
0.960763 0.0038

1.2353€+04 0.0075

combined average
0.960298 0.0036
0.960257 0.0036
0.957901 0.0058
0.960299 0.0037

1.2359e+04 0.0071

combined average
0.959709 0.0035
0.959696 0.0035
0.956681 0.0057
0.959698 0.0038

1.2402E+04 0.0076

combined average
0.960209 0.0034
0.960161 0.0034
0.956307 0.0055
0.960168 0.0036

1.2388E+04 0.0074

combined average
0.960503 0.0033
0.960484 0.0033
0.955467 0.0054
0.960486 0,0035

1.2385€+04 0.0071

combined average
0.960518 0.0032
0.960523 0.0032
0.954815 0.0052
0.960509 0.0034

1.2360E+04 0.007¢

combined average
0.960338 0.0031
0.960358 0.0031
0.955518 0.0051
0.960337 0.0032

1.2363E+04 0.0071

combined average
0.960213 0.0030
0.960241 0.0030
0.953878 0.0053
0.960221 0.0032

1.2369E+04 0.0070

combined average
0.960561 0.0029
0.9560640 0.0029

corr
0.1614
0.1617
0.9883

0.9617

corr
0.1723
0.1741
0.9883

0.9592

corr
0.1924
0.1924
0.9885

0.9417

corr
0.1663
0.1605
0.9884

0.9434

corr
0.1047
0.1063
0.9885

0.9419

corr
0.0881
0.0917
0.9885

0.9514

corr
0.0636
0.0659
0.9887

0.9507

corr
0.0109
0.0166
0.9898

0.9360

corr
0.0183
0.0257



k(trk length)
rem life(col)
rem (ife(abs)

source points generated

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem tife(abs)

source points generated

estimator
k(collision)
k(absorption)
k(trk length)
rem tife(col)
rem life(abs)

WHC-SD-NR-CSER-011

0.973148 0.954492 0.0050
1.1948E+04 1.2284E+04 (0.0080
1.2108E+04 1.2337e+04 0.0068

1084
cycle 37  ave of 32 cycles

0.979894 0.954980 0.0050

0.969358 0.963686 0.0033

0.977619 0.955215 0.0049
1.2527€+04 1.2291E+04 0.0077
1.2508E+04 1.2342E+04 0.0066

1011
cycle 38 ave of 33 cycles

0.997974 0.956283 0.0050

0.955769 0.963446 0.0032

0.992397 0.956342 0.0049
1.3564E+04 1.2330€+04 0.0081
1.3477E+04 1.2376E+04 0.0070

1015

source points generated

source distribution written to file srctp

estimator
k(cotlision)
k(absorption)
k(trk length)
rem (ife(col)
rem {ife(abs)

cycle 39
0.964389
0.966915
0.969760

1.2585€+04
1.2760E+04

source points generated

LA2 2222222222222 2222 22l st it R i i iassiss izl gl otlllodly ]

= 40415

dump no. 2 on file runt
estimator cycle 40
k(collision) 0.905938
k{absorption) 0.935207
k(trk length) 0.912021
rem life(col)  1.2208E+04
rem life(abs) 1.2618E+04
source points generated

estimator cycle 41
k(collision) 1.000239
k(absorption) 0.977585
k(trk tength) 1.000411
rem life(col)  1.3403E+04
rem life(abs) 1.2872E+04

source points generated

ave of 34
0.956521
0.963548
0.956736

1.2337E+04
1.2388E+04
957

pe nps

ave of 35
0.955076
0.962738
0.955459

1.2334E+04
1.2394E+04
947

ave of 36
0.956331
0.963151
0.956708

1.2363E+04
1.2408E+04
1108

source distribution written to file srctp

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 42
0.969563
0.984474
0.970990

1.187SE+04
1.1894E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 43
0.984428
0.973521
0.983102

1.1253€+04
1.1434E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)

cycle 123
0.945266
0.971352
0.938592

ave of 37
0.956488
0.963727
0.957094

1.2350E+04
1.2394E+04
991

ave of 38
0.957418
0.963985
0.957778

1.2321E+04
1.2368E+04
1015

ave of 39
0.957107
0.964174
0.957286

cycles
0.0049
0.0031
0.0048
0.0079v
0.0068

cycles
0.0050
0.0032
0.0048
0.0077
0.0066

cycles
0.0050
0.0031
0.0049
0.0078
0.0065

cycles
0.0049
0.0031
0.0048
0.0077
0.0065

cycles
0.0048
0.0030
0.0047
0.0079
0.0066

cycles
0.0047
0.0029
0.0046

k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk (n)
k(tk (n/col)
k(col/abs/tk ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk {n/col)
k(col/abs/tk ln)
life(col/abs)

cycle = 38

combination
k(col/abs)
k(abs/tk (n)
k(tk ln/col)
k(col/abs/tk tn)
life(col/abs)

ctm =

combination
k(col/abs)
k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk (n)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

cycle = 41

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

combination
k(col/abe)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

combination
k(col/abs)

k(abs/tk Ln)
k(tk ln/col)

C-15

Rev. 0

0.954334 0.0050
0.957391 0.0036

1.2310E+04 0.0073

simple average
0.959333 0.0030
0.959450 0.0030
0.955098 0.0049
0.957960 0.0035

1.2317+04 0.0071

simple average
0.959864 0.0030
0.9598%4 0.0030
0.956312 0.0050
0.958690 0.0035

1.2353E+04 0.0074

simple average
0.960035 0.0029
0.960142 0.0029
0.956629 0.0048
0.958935 0.0034

1.2363e+04 0.0073

15.11

simple average
0.958907 0.0031
0.959099 0.0030
0.955268 0.0049
0.957758 0.0035

1.2364E+04 0.0070

simple average
0.959741 0.0031
0.959929 0.0030
0.956519 0.0049
0.958730 0.0036

1.2385€+04 0.0071

simple average
0.960208 0.0030
0.960410 0.0030
0.956891 0.0048
0.959170 0.0035

1.2372E+04 0.0070

simple average
0.960702 0.0030
0.960881 0,0030
0.957598 0.0047
0.959727 0.0034

1.2345€+04 0.0071

simple average
0.960640 0.0029
0.960730 0.0029
0.957196 0.0046

0.954458 0.0051
0.960581 0.0031

1.2364E+04 0.0048

combined average
0.961003 0.0029
0.961046 0.0029
0.955220 0.0050
0.961018 0.0030

1.2369E+04 0.0066

combined average
0.961319 0.0028
0.961289 0.0028
0.956368 0.0050
0.961290 0.002%

1.2407E+04 0.0068

combined average
0.961466 0.0027
0.961493 0.0027
0.956799 0,0049
0.961474 0.0028

1.2418E+04 0.0067

combined average
0.960633 0.0028
0.960657 0.0028
0.955741 0.0049
0.960722 0.002%

1.2423E+04 0.0066

combined average
0.961407 0.0028
0.961437 0.0028
0.956991 0.0049
0.961502 0.0029

1.2432E+04 0.0064

combined average
0.961898 0.0028
0.961937 0.0028
0.957387 0.0048
0.961996 0.0029

1.2417E+04 0.0064

combined average
0.962324 0.0027
0.962350 0,0027
0.9580646 0.0047
0.962411 0.0028

1.2397E+04 0.0065

combined sverage
0.962378 0.0027
0.962358 0.0027
0.957379 0.0046

0.9897

0.9364

corr
0.0276
0.0341
0.9898

0.9366

corr
0.0056
0.0146
0.9899

0.9463

corr
0.0074
0.0175
0.9894

0.9453

corr
0.0875
0.0894
0.9898

0.9384

corr
0.1198
0.1222
0.9905

0.9312

corr
0.1320
0,1359
0.9906

0.9323

corr
0.1439
0.1473
0.9908

0.9385

corr
0.1386
0.1386
0.9899



rem life(col)
rem life(abs)

1.2038E+04
1.1987E+04

source points generated

1
1
951

.2314E+04
.2359E+04

source distribution written to file srctp

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 45
0.979132
0.911964
0.976813

1.4438E+04
1.3839£+04

source points generated

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 46
0.933926
0.952947
0.943234

1.2617E+04
1.2502E+04

source points generated

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 47
0.918363
0.930369
0.920122

1.2668E+04
1.2554E+04

source points generated

ave of 40

1
1
1002

0.957657
0.962868
0.957774
.2367E+04
. 2396E+04

ave of 41

1
1
966

0.957079
0.962626
0.957420
.2373E+04
.2398E+04

ave of 42

1
1
960

0.956157
0.961858
0.956532
.2380E+04
.2602E+04

source distribution written to file srctp

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle .8
0.991574
0.923814
0.993448

1.3232€+04
1.2833E+04

source points generated

estimator

k({collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 49
0.931042
0.989475
0.932001

1.3112E+04
1.3047E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem (ife(abs)

cycle 50
0.973473
0.963462
0.970885

1.3109E+04
1.3092E+04

source points generated

ave of 43

1
1
1034

0.956980
0.960974
0.957390
.2400E+04
.2612E+04

ave of 44

1
1
986

0.956391
0.961621
0.956813
L2416E+04
2426E+04

ave of 45

1
1
994

0.956770
0.961662
0.957126
.2632E+04
. 244 1E+04

source distribution written to file srctp

iproblem summary

run terminated when

0

neutron creation

source

tracks

51332

weight window

cell importance

weight cutoff

energy importance P
dxtran

[=N=N~NoN-]

WHC-SD-NR-CSER-011

0.0077 k(col/abs/tk 1n)
0.0065 life(col/abs)
cycle = 24
cycles combination
0.0048 k(col/abs)
0.0032 k(abs/tk ln)
0.0045 k(tk {n/col)
0.0086 k(col/abs/tk ln)
0.0070 life(col/abs)
cycles combination
0.0045 k(col/abs)
0.0031 k(abs/tk ln)
0.0044 k(tk ln/col)
0.0084 k(col/abs/tk Ln)
0.0068 life(col/abs)
cycles combination
0.0045 k(col/abs)
0.0031 k(abs/tk (n)
0.0044 k(tk ln/col)
0.0082 k(col/abs/tk ln)
0.0067 life(col/abs)
cycle = 7

cycles combination
0.0045 k(col/abs)
0.0032 k(abs/tk (n)
0.0044 k(tk ln/col)
0.0082 k{col/abs/tk lm)
0.0065 life(col/abs)
cycles combination
0.0044 k(col/abs)
0.0032 k(abs/tk ln)
0.0043 k(tk {n/col)
0.0081 k(col/8bs/tk Ln)
0.0065 life(col/abs)
cycles combination
0.0044 k(col/abs)
0.0031 k(abs/tk Ln)
0.0042 k(tk tn/col)
0.0080 k(col/sbs/tk ln)
0.0045 life(col/abs)
cycle = 50

S0 kcode cycles were done.
IXM024 - Single IXM module 5,000g Pu per cell, full tank model

9.

0.
0.
7.
0.
0.

weight

energy

neutron loss

(per source particle)

7405€E-01

0180€E-02

2.1043€e+00

Rev. 0O

0.959522 0.0034

1.2336E+04 0.0070

simple average
0.960263 0.0029
0.960321 0.0028
0.957716 0.0045
0.959433 0.0033

1.2381E+04 0.0077

simple average
0.959852 0.0028
0.960023 0.0028
0.957249 0.0045
0.959041 0.0032

1.2386E+04 0.0075

simple average
0.959008 0.0029
0.959195 0.0029
0.956344 0.0045
0.958182 0.0033

1.2391E+04 0.0073

simple average
0.958977 0.0028
0.959182 0.0028
0.957185 0.0044
0.958448 0.0032

1.2406€+04 0.0073

simple average
0.959006 0.0028
0.959217 0.0027
0.956602 0.0044
0.958275 0.0031

1.2621E+04 0.0072

simple average
0.959216 0.0027
0.959394 0.0027
0.956948 0.0043
0.958519 0.0031

1.2436E+04 0.0071

37

probid =

tracks

escape
energy cutoff
time cutoff
weight window
cell importance
weight cutoff

energy importance

dxtran

C-16

0.962384 0.0028

1.2385€+04 0.0064

combined average
0.961244 0.0027
0.961232 0.0027
0.957843 0.0045
0.961239 0.0028

1.2622E+04 0.0065

combined average
.0.960922 0.0027
0.960960 0.0027
0.957661 0.0044
0.961029 0.0027

1.2421E+04 0.0064

combined average
0.960136 0.0028
0.960176 0.0027
0.956825 0.0044
0.960272 0.0028

1.2622E+04 0.0062

combined average
0.959672 0.0027
0.959760 0.0027
0.957677 0.0044
0.959893 0.0027

1.2623E+04 0.0060

combined average
0.959857 0.0027
0.959939 0.0026
0.957117 0.0044
0.960073 0.0027

1.2436E+04 0.0060

combined average
0.960022 0.0026
0.960082 0.0026
0.957400 0.0043
0.960198 0.0026

1.2450€+04 0.0060

0.9381

corr
0.0710
0.0761
0.9900

0.9482

corr
0.0809
0.0824
0.5889

0.9479

corr
0.1306
0.1316
0.9894

0.9478

corr
0.0678
0.0646
0.9897

0.9465

corr
0.0365
0.0332
0.9899

0.9479

corr
0.0376
0.0341
0.9899

0.9490

01/14/93 15:34:41

01/714/9

weight
(per source

3.4780E-03

0.
0.
0.
0.
7.0135€-02
0.
0

3 15:01:59

energy
particle)

1.1481E-03
0.
0.

0.

0.
3.4724E-05
0
0



WHC-SD-NR-CSER-011 Rev. O

forced collisions 0 0. 0. forced collisions 0 0. 0.
exp. transform 0 0. 0. exp. transform 0 0. 0.
upscattering 0 0. 3.9923€E-07 downscattering 0 0. 2.0800E+00
capture 0 6.4426E-01 2.2187€-02
(n, xr) 0 0. 0. loss to (n,xn) 0 0. 0.
fission 0 0. 0. loss to fission 0 3.2636E-01 1.0686E-03
total 51332 1.0442E+00 2.1044E+00 total 51332 1.0442E+00 2.1044E+00
nunber of neutrons banked 0 average lifetime, shakes cutoffs
neutron tracks per source particle 1.0000E+00 escape 5.0941E+04 tco 1.0000+120
neutron collisions per source particle 1.1011E+02 capture 1.2194E+04 eco 0.0000E+00
total neutron collisions 5652417 capture or escape 1.2332E+04 wcl +5,.0000€-01
net multiplication 1.0000E+00 0.0005 any termination 1.4151E+04 . wc2 -2.5000E-01
computer time so far in this run 19.30 minutes maximsm number ever in bank 0
computer time in mcrun 19.28 minutes bank overflows to backup file 0
source particles per minute 2.6624E+03 field length 0
random numbers generated 66120491 most random numbers used was 11643 in history 22584

range of sampled source weights = 4,4504E-01 to 1.1338E+00
1warning., the following cells are bounded by cells with neutron importances print table 120
that may be a factor of four or more different.

max imum minimum
cell importance neighbor importance ratio neighbor importance ratio
67 no data available yet for this cell.
68 no data available yet for this cell.
lneutron activity in each cell print table 126
tracks population collisions collisions number flux average average
cell entering * weight weighted weighted track weight track mfp
(per history) energy energy (relative) (cm)

1 1 263 125 527 6.8910E-03  3.2264E-04  5.4960E-01  7.6940E-01  2.5595E+00
2 2 1077 S77 25392 3.4L68LE-01  1.6331E-04 5.6022E-01 7.9764E-01  1.6055E+00
3 3 2356 1269 60581 8.2563E-01  1.5189E-04 5.0204E-01  7.9272E-01  1.5321E+00
4 4 3637 1978 91673 1.2280E+00 1.5542E-04 5.2633E-01  7.7129E-01  1.5658E+00
5 S 4218 2339 113073 1.521SE+00  1.6267€-04 5.3254E-01 7.7321E-01  1.5827E+00
6 3 3001 1688 80033 1.1045E+00  1.5272E-04  5.2508E-01 7.9727e-01  1.54B0E+00
7 7 2013 1092 55359 7.6589E-01  1.4960E-04 S.D056E-01 8.0237€-01  1.5154E+00
8 8 962 S34 25006 3.4423E-01  1.4679E-04  4.9148E-01 8.0118E-01  1.5141E+00
9 9 241 105 175 2.1803E-03 2.2996E-04 5.1165E-01  7.5636E-01  2.3160E+00
10 10 8904 3422 12978 1.667T4E-01  2.5311E-04 S5.1617E-01  7.4604E-01  2.5399E+00
11 1 326 144 630 8.0433E-03 3.1607E-04 4.9457E-01  7.7063E-01  2.8824E+00
12 12 1383 726 32087 4.6256E-01  1.3886E-04  4.6535E-01  7.977SE-01  1.4719E+00
13 13 3101 1639 78835 1.07B3E+00  1.4686E-04  4.B238E-01  7.9342E-01  1.5103g+00
16 14 5313 2885 137906 1.8656E+00 1.5356E-04 5.0554E-01 7.7850E-01  1.5380E+00
15 15 6453 3545 167366 2.259SE+00  9.5651E-04 5.0696E-01  7.7742E-01  1.5510€+00
16 16 4699 2567 120557 1.6T26E+00 1.5661E-04 S5.0855E-01 8.0328E-01  1.5508£+00
17 17 2555 14644 65164 9.0362E-01 1.5226E-04 5.1118E-01 8.0469E-01  1.5279E+00
18 18 1306 709 31243 4.6265E-01  1.6242E-04 5.2985E-01  8.2038E-01  1.5669E+00
19 19 367 151 225 3.0438E-03 2.1338E-04  6.0016E-01  7.6230E-01  2.3272E+00
20 20 13406 5347 19292 2.4995E-01 2.6769E-04 5.0510E-01  7.5502E-01  2.5983E+00
21 21 446 203 851 1.0862E-02 2.64L85SE-04 5.B424E-01  7.3432E-01  2.6627E+00
22 22 1895 1015 47881 6.6612E-01  1.5093E-04 4.8940E-01  8.0595E-01  1.5225E+00
23 23 4072 2149 103134 1.4380E+00 1.5803E-04 5.2576E-01  8.0742E-01  1.5775E+00
24 24 6239 3321 143335 2.2133E+00 1.5277E-04 S5.1048E-01  7.8360E-01  1.5413E+00
25 25 712 3799 193014 2.6294E+00 1.4788E-04 4.9716E-01  7.8158E-01  1.5168€+00
26 26 5496 2852 137829 1.9061E+00  1.4483E-04  4.9516E-01  7.9945E-01  1.5125E+00
27 27 3204 1668 81920 1.1236E+00 1.4740E-04 S.1162E-01  7.9680E-01  1.5287€+00
28 28 1389 670 30322 4.1607E-01  1.4963E-04 5.082SE-01 8.009SE-01  1.5271E+00
29 29 394 146 313 3.9436E-03 1.6674E-04  4.38B20E-01  7.4388£-01 2.1720E+00
30 30 14258 5392 20685 2.6715E-01 2.7797E-04  5.4263E-01  7.S5514E-01  2.5560E+00
31 3 523 218 949 1.2900E-02 3.0870E-04 4.570BE-01 7.8517e-01  2.8606E+00
32 32 2106 1133 54698 7.6154E-01  1.4269E-04 4.5123E-01  8.0628E-01  1.4713E+00
33 33 46148 2220 108517 1.5133E+00 1.5291E-04 S.1162E-01 8.0569E-01  1,.5441E+00
34 34 6075 3298 161063 2.2021E+00  1.4837E-04 4.9522E-01  7.8802e-01  1.5148€+00
35 35 6462 3586 173181 2.3756E+00 1.5881E-04 5.2190E-01  7.8605E-01  1.5646E+00
36 36 4308 2357 109740 1.5195E+00  1.4708E-04  4.9027€-01  7.9903E-01  1.5118E+00
37 37 2701 1430 69016 9.5217E-01  1.35S56-04 4.6121E-01  7.9931€-01  1.45126+00
38 38 1266 677 31767 4.3838E-01 1.8037E-04 S.4060E-01  8.0411E-01  1.5776E+00
39 39 419 154 306 3.8385E-03 2.44BSE-04  6.0994E-01  7.4180E-01  2.8023E+00

c-17



L0 40 12729
41 41 659
L2 42 2911
43 43 6097
L4 (23 8334
45 45 8999
46 46 7365
47 47 4714
.48 48 1946
49 49 528
50 S0 19727
S1 51 751
52 52 3089
53 53 5868
54 54 7783
S5 55 7675
56 56 6031
57 57 4496
58 58 2062
59 59 599
60 60 16843
61 61 2571
62 62 L7763
63 63 2880
64 64 8%
65 65 1111
66 66 1466
67 67 0
68 68 0
total 323187
ineutron weight balance
cell entering
1 1 4.0433E-03
~2 2 1.2169€-02
3 3 2.6093E-02
4 4 3.9411E-02
) S 4.1509e-02
6 6 3.2701e-02
7 7 2.1693E-02
8 8 1.0477E-02
9 9 3.5920E-03
10 10 1.3235€-01
1 11 4.8602E-03
12 12 1.6887E-02
13 13 3.4877E-02
14 14 5.7193e-02
15 15  6.6349E-02
16 16 5.1741€-02
17 17 2.9374E-02
18 18 1.4465E-02
19 19  5.5405E-03
20 20 2.0159E-01
21 21 6.4735E-03
22 22 2.1120€-02
23 23 4.4357E-02
26 26  6.6419E-02
25 25  7.2760E-02
26 26  6.06B&E-02
27 27  3.6304E-02
28 28  1.6194E-02
29 29 5.7075€-03
30 30 2.1332¢-01
k3| 31  B.0734E-03
3 32 2.2843€-02
33 33 4.5551€-02
34 36 6.5018E-02
35 35  6.3776E-02
36 36 4.7595E-02
37 37 2.9657E-02

WHC-SD-NR-CSER-011

4940 18103 2.3573E-01
274 1243 1.5696E-02
1556 71230 9.8870€-01
3283 157953 2.2192E+00
6541 226672 3.0719E+00
4875 239168 3.2582E+00
3985 196093 2.6790E+00
2533 124959 1.7240E+00
1024 46511 6.5164E-01
231 388 4.6631E-03
7681 27748 3.6302E-01
327 1370 1.8753€-02
1668 83921 1.1751E+00
3122 154212 2.1465€+00
4190 211816 2.9002€+00
4141 208233 2.8224E+00
3189 147630 2.0428E+00
2408 123828 1.7225E+00
1098 48347 6.7745E-01
229 460 6.1355E-03
6473 23944 3.1079E-01
1229 87659 9.5554E-01
19359 733918 8.6520E+00
1389 103317 1.1312E+00
57 160 1.2209€-03
548 2901 3.8269E-02
77 4020 5.2615€-02
0 0 0.0000E+00
0 0 0.0000E+00
153701 5652417 7.5557e+01
in each cell -- external events
source energy time
cutoff cutoff
0.0000E+00  0.0000E+00  0.0000E+00
5.3382E-03  0.0000E+00  0.0000E+00
1.2107E-02  0.0000E+00  0.0000E+00
1.7930E-02 0.0000E+00  0.0000E+00
2.5629€-02 0.0000E+00 0.0000€+00
1.6466E-02 0.0000E+00  0,0000E+00
1.1654E-02 0.0000E+00 0.0000E+00
5.23896-03 0.0000E+00  0.0000€E+00
0.0000E+00  0.0000E+00  0.0000E+GO
0.0000E+00 0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00  0.0000E+00
5.30756-03 0.0000E+00 0.0000E+00
1.5211E-02 0.0000E+00  0.0000E+00
2.7583E-02 0.0000E+00 0.0000E+00
3.7274E-02  0.0000E+00  0.0000E+00
2.5512E-02 0.0000E+00 0.0000E+00
1.2852€-02 0.0000E+00  0.0000E+00
6.9807E-03  0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00  0.0000E+00
1.0115e-02 0.0000E+00 0.000QE+00
2.2607E-02 0.0000E+00 0.0000E+00
3.38686-02 0.0000E+00 0.0000E+00
4.21056-02 0.0000E+00 0,.0000E+00
2.8831E-02 0.0000E+00  0.0000E+00
1.6444E-02 0.0000E+00  0.0000E+00
6.1689E-03  0.0000E+00  0.0000E+00
0.0000E+00 0.0O00E+00  0.0000E+00
0.0000E+00 0.0000E+00  O.0000E+00
0.0000E+00 0.0000E+00  0.0000E+00
1.1784E-02 0.D000E+00  0.0000E+00
2.2964E-02 0.0000E+00  0.0000E+00
3.3366E-02 0.0000E+00  0.0000E+00
4 ,0975E-02 0.0000E+00  0.0000E+00
2.2540E-02 0.0000E+00 0.0000€+00
1.4072E-02 0.0000E+00  0.0000E+00

2.8118E-04
3.0013e-04
1.5966€-04
1.6470€- 06
1.4701E-04
1.5539€-04
1.5069E-04
1.5161E-04
1.4875E-04
2.2157€-04
2.9049E-04
4.0296E-04
1.6095€-04
1.5163€-04
1.4890€-04
1.5393E-04
1.5866E-04
1.4090€E-04
1.6256E-04
2.4296E-04
2.7882E-04
5.2279€-05
7.9512€-05
5.4234E-05
3.6356€-05
1.0119€E-04
8.9920E-05
0.0000€+00
0.0000E+00

exiting

-3.6250€E-03
-1.3305€-02
-2.8355€-02
-4 .2490E-02
-4 .9351E-02
-3.5660E-02
-2.4030€-02
-1.1717E-02
-3.3833e-03
-1.2023e-01
-4 .2542E-03
-1.6862E-02
-3.6792E-02
-6.2700E-02
-7.6634E-02
-5.7075€-02
-3.0854E-02
-1.6092E-02
-5.2724E-03
-1.8375€-01
-5.6708€-03
-2.3634E-02
-4 . 9668E-02
-7.4210€-02
-8,.4006E-02
-6.7187E-02
-3.9727E-02
-1.7426€-02
-5.3631€-03
-1.9429€-01
-7.2711€-03
-2.5640E-02
-5.0319€-02
-7.1986E-02
-7.6413E-02
-5.1589€-02
-3.2024€-02

c-18

Rev. 0

5.3941€-01
5.4558E-01
5.2828E-01
5.4562E-01
5.0154E-01
5.0658E-01
5.0598E-01
5.1856€-01
4.7831€-01
5.2935€-01
5.4161E-01
5.3662E-01
5.3977€-01
4.9849E-01
5.0434E-01
5.1658E-01
5.1753€-01
4.6224E-01
5.3152e-01
4.9702€-01
5.3654E-01
2.3454E-01
2.9601€-01
2.3537¢-01
2.2570E-01
3.0039€-01
2.6843E-01
0.0000E+00
0.0000E+00

total

4, 1835E-04
4.2021E-03
9.8448E-03
1.4851E-02
1.7787€-02
1.3507€-02
9.3170€-03
3.9990€E-03
2.0870E-04
1.2117€-02
6.0602E-04
5.3334E-03
1.3296E-02
2.2077e-02
2.6990E-02
2.0179€-02
1.1373E-02
5.3536E-03
2.6816E-04
1.7837e-02
8.0271E-04
7.6011€-03
1.7296E-02
2.6077E-02
3.0859€-02
2.2330€-02
1.3021€-02
4.9371€-03
3.4436E-04
1.9033e-02
8.0227E-04
8.9863E-03
1.8196E-02
2.6398€-02
2.8338€-02
1.8546€E-02
1.1705€-02

7.5953€-01
7.5032E-01
8.0621€-01
8.1325€e-01
7.8408E-01
7.8587E-01
7.9376E-01
8.0094E-01
8.0906€-01
7.3307€-01
7.5940E-01
7.9301E-01
8.1317e-01
8.0549€-01
7.9027€-01
7.8356€-01
8.0409E-01
8.0531E-01
8.1510€-01
7.7377e-01
7.6080E-01
5.9318E-01
6.4646E-01
5.9593E-01
4. 1434E-01
7.2572E-01
7.1369€-01
0.0000€E+00
0.0000E+00

2.6516E+00
2.6771E+00
1.5723E+00
1.5952E+00
1.5248E+00
1.5452E+00
1.5359€E+00
1.5488E+00
1.5010E+00
2.3841E+00
2.6402E+00
2.8606E+00
1.5909E+00
1.5328E+00
1.5334E+00
1.5505€E+00
1.5570E+00
1.4715€+00
1.5761E+00
2.3487€+00
2.6606E+00
2.1331E+00
2.2621E+00
2.1329€E+00
1.6233E+00
2.3196E+00
2.2957€+00
0.0000E+00
0.0000E+00
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38 38
39 39
40 40
41 A
42 42
43 43
72 XA
45 45
L6 46
47 L7
48 48
49 49
50 50
51 51
52 52
53 53
S4 54
55 55
56 56
57 57
58 58
59 59
60 60
61 61
62 62
63 63
bb &b
65 65
66 66
67 67
68 68
total

lneutron weight balance in

VO NOWVEWN -

WWUWWWUWNDNNND NN N NN e -

cell

VOO NOWVEWN -

1.3355€-02
6.1587E-03
1.9234E-01
9.7881€-03
3.2378E-02
6.6040€-02
8.8390E-02
9.2238E-02
7.9072€-02
5.0905€-02
2.2545€E-02
7.6393E-03
2.9776€E-01
1.1743€E-02
3.2521€E-02
6.4059€-02
8.2151E-02
7.7741E-02
6.7690E-02
4.8628E-02
2.3444E-02
9.0595€-03
2.5525€-01
3.5425E-02
7.0853€-01
4.0197E-02
7.0705€-04
1.5511€-02
2.0477E-02
0.0000E+00
0.0000E+00

4.0B4SE+00

weight
window

0.0000E+00
0.0000E+00
0.0000€+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000€E+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00

7.0245E-03
0.0000€+00
0.0000€E+00
0.0000E+00
1.5166€-02
3.4523€E-02
4.6502E-02
5.1991E-02
4.1603€-02
2.6552€-02
8.7400€E-03
0.0000E+00
0.0000€+00
0.0000€E+00
1.9020€-02
3.3700€-02
4. 4B69E-02
4.6003E-02
3.0306€E-02
2.6591E-02
1.0534E-02
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€E+00
0.0000€+00
0.0000€e+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00

9.7405E-01
each cell --

cell
importance

0.0000€+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€E+00
0.0000€E+00
0.0000€E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000E+00

WHC-SD-NR-CSER-011

0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.000CE+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0Q00E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000€E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000€+C0
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000€E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000e+00  0.0000E+00
0.0000E+00  0.0000€E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
variance reduction events
weight energy
cutoff importance
3.1036E-05  0.0000E+00
1.5857E-05  0.0000E+00
2.1787e-05  0.0000€+00
-5.9836E-05  0.0000E+00
1.8544E-05  0.0000E+00
-5.7046€-05  0.0000E+00
-4.1855€-05  0.0000€E+00
2.7264E-05  0.0000E+00
-1.7092E-05  0.0000E+00
-8.3252E-06  0.0000E+00
-5.7297e-05  0.0000E+00
-1.4729€-05  0.0000E+00
-2.9106E-05  0.0000E+00
-1.1607€-05  0.0000E+00
-2.4939€-05  0.0000E+00
-1.3319e-05 0.0000E+00
-2.8455€-05 0.0000€E+00
-1.0099€-05  0.0000E+00
-2.7573E-05  0.0000E+00
-3.8770E-05 0.0000E+00
1.0646€E-05  0.0000E+00
-1.8521E-05  0.0000E+00
-5.6121€-05  0.0000E+00
1.4449E-04  0.0000E+00
-2.4141E-05  0.0000E+00
3.8289€E-05 0.0000E+00
1.0434E-04  0.0000E+00
1.9577E-05  0.0000E+00
3.0736E-05  0.0000E+00
2.1628E-04  0.0000E+00
-1.7682€-05 0.0000E+00
4,4407E-05  0.0000E+00
6.7578E-05  0.0000E+00
-8.2784E-05  0.0000E+00
-1.0533e-04  0.0000E+00

~1.5034E-02
-5.7951€-03
~1.7545€-01
-8.6632E-03
~3.5426€-02
-7.3958£-02
-9.8583€-02
-1.0591E-01
-8.9478E-02
-5.7116€E-02
-2.3921€-02
-7.2196€E-03
-2.7250E-01
-1,0654E-02
-3.7466E-02
-7.2693E-02
-9.2997€-02
-9.0542E-02
-7.3343€-02
-5.5406€E-02
-2.5805€-02
-8.5492E-03
-2.3283E-01
-2.5660E-02
-6.2919€-01
-2.9193€-02
-5.3322E-04
-1.5193€-02
-2.0015€-02

0.0000E+00

0.0000E+00

-4 .0880E+00

dxtran

0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

c-19

Rev.

0

5.3456€E-03
3.6363€-04
1.6888€-02
1.1250€-03
1.2118€-02
2.6605€-02
3.6309€-02
3.8317€-02
3.1197e-02
2.0341€-02
7.3640€E-03
4.1964E-04
2.5259€E-02
1.0888E-03
1.4075€-02
2.5066E-02
3.4023€-02
3.3202e-02
2.4653€-02
1.9813€-02
8.1736E-03
5.1030€E-04
2.2425E-02
9.7654€E-03
7.9332€-02
1.1004E-02
1.7383€-04
3.1730E-04
4.6208E-04
0.0000E+00
0.0000€E+00

9.7057€-01

forced
collision

0.0000E+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00.
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0,0000€+00

exponential
transform

0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000E+00
0.00G0E+GC
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000€E+00
0.0000€E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000E+00
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total

3.1036€E-05
1.5857€-05
2.1787E-05
-5.9834E-05
1.8544E-05
-5.7046E-05
-4.1855€-05
2.7264LE-05
-1.7092€-05
-8.32526-06
-5.7217€-05
-1.4729€-05
-2.9106€-05
-1.1607€-05
-2.4939€-05
-1.3319€-05
-2.B455E-05
-1.0099€-05
-2.7573E-05
-3.8770E-05
1.0646E-05
-1.8521€-05
-5.6121E-05
1.4449E-04
-2.4141E-05
3.8289E-05
1.0434E-04
1.9577€-05
3.0736E-05
2.1628E-04
-1.7682E-05
4.4407E-05
6.7578E-05
-8.2784E-05
-1.0533E-04



36 36
37 17
38 38
39 39
40 40
41 41
42 42
L3 43
[AA 1A
45 45
46 46
L7 47
[A:) 48
49 49
50 50
51 51
52 52
53 53
54 S&
5SS 55
56 56
57 57
58 58
59 59
60 60
61 61
62 62
63 63
64 64
65 65
66 %)
67 67
68 68
total

1neutron weight balance in each cell --

QOO WN -

cell

[ R PP
OCVOO~NOVISEUWN200VRNOWVWN -

~n
-

NN N
SN

WNNNNN
oV ~NOWTm

W W W
WN =

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000€+00 0.0000€+00
0.0000E+00  0.0000€+00
0.0000E+00 0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00  0.0000£+00
0.0000E+00Q 0.0000€+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00
0.0000£+00 0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00D
0.0000E+00  0.0000E+00
0.0000E+00 0.0000€+00
0.0000E+0Q  0.0000€+0Q
0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000€+00 0.0000€+00
0.0000€+00 0.0000€E+00
0.0000€+00 0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
(n,xn) fission
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+0C
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00 0.0000£+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000€E+00
0.0000E+00  0.0000€+00
0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0,0000E+00
0.0000E+00  0.0000E+00

WHC-SD-NR-CSER-011

1.8254E-05  0.0000€+00
7.0668E-05 0.0000€+00
-3.6731E-05  0.0000€E+00
-5.1379€-06  0.0000€E+00
-1.7573e-04  0.0000€+00
1.0329E-05  0.0000E+00
-6.4920E-05  0.0000E+00
~1.5639€-05 0.0000€E+00
3.1126E-05  0.0000€+00
-3.3170E-05  0.0000€+00
8.9475E-05  0.0000€+00
2.7558E-05  0.0000€+00
1.2982E-05  0.0000€+00
1.4062E-05  0.0000€+00
2.1985€E-05  0.0000E+00
-3.7633€-05  0.0000E+00
-8.81386-05 0.0000E+00
-4.6728E-05 0.0000€+00
1.0977e-05 0.0000e+00
-7.8158€-05 0.0000E+00
2.8260E-05 0.0000E+00
-6.1977E-05  0.0000€E+00
-7.8456E-06  0.0000E+00
-3.4783E-05 0.0000E+00
1.0902E-04  0.0000€+00
9.1202€E-05  0.0000€+00
-2.5934E-04  0.0000€E+00
4.4205€E-04  0.0000€E+00
1.0209€-05  0.0000€+00
-1.9988E-05 0.0000€+00
-3.3204€-06  0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00
4.51856-05 0.0000E+00
physical events
capture loss to
(n,xn)
-4.4939€-04 0.0000E+0Q0
-2.3381E-03  0.0000€E+00
-5.5508£-03  0.0000E+00
-8.2623E-03  0.0000E+00
-1.0117e-02  0.0000€+00
-7.5763€-03  0.0000E+00
-5.2269€-03  0.0000€+00
-2.2507e-03  0.0000E+00
-1.9161E-04 0.0000E+00
-1.2109e-02 0.0000€+00
-5.4880E-04 0.0000E+00
-3.0042E-03 0.0000E+00
-7.3943E-03  0.0000E+00
-1.2464E-02  0.0000E+00
-1.5070E-02 0.0000E+00
-1.1359€-02  0.0000E+00
-6,2272€-03  0.0000E+00
-2.9867E-03  0.0000E+00
-2.4059€-04 0.0000E+00
-1.7799€-02  0.0000€E+00
-8.13356-06 0.0000E+00
-4.36956-03  0.0000€+00
-9.6867E-03  0.0000E+00
-1.4792E-02  0.0000€E+00
-1.7646E-02  0.0000E+00
-1.2736E-02  0,0000E+00
-7.5379€-03  0.0000E+00
-2.7444E-03  0.0000E+00
-3.7510E-04 0.0000E+00
-1.9249€-02  0.0000E+00
-7.8459€-06 0.0000E+00
-5.0402€E-03 0.0000E+00
-1.0277€-02  0.0000E+00

0.0000€+00
0.0000€+00
0.0000€E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000€+00
0.0000€E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000E+00

0.0000€E+00

loss to
fission

0.0000E+00
-1.8799E-03
-4.3158E-03
-6.5284E-03
-7.6890E-03
-5.8737E-03
-4 .0482E-03
-1,7755€-03
0.0000€E+00
0.0000E+00
0.0000€E+00
~2.3145E-03
-5.8727E-03
-9.6014E-03
-1.1894E-02
-8.8066E-03
-5.1173E-03
-2.3569€-03
0.0000€+00
0.0000E+00
0.0000E+00
-3.2130€-03
-7.5528€£-03
-1.1430€-02
-1.3389€-02
-9.6325€-03
-5.5872E-03
-2.2123E-03
0.0000E+00
0.0000E+00
0.0000E+00
-3.9905£-03
-7.9860E-03

c-20
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0.0000E+00
0.0000E+00
0.0000€E+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00Q0€+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000g+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€E+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00

0.0000€E+00

total

-4 .4939E-04
-4.2180€E-03
-9 .8666E-03
-1.4791E-02
-1.7806E-02
-1.3450€-02
-9.2751€-03
-4.0262€-03
-1.9161E-04
-1.2109€-02
-5.4880€-04
-5.3187€-03
-1.3267€-02
-2.2065€-02
-2.6965€-02
-2.0166E-02
-1.1344E-02
-5.3435E-03
-2.4059€-04
-1.7799€-02
-8.1335€-04
-7.5825€-03
-1.7240€-02
-2.6222€-02
-3.0835g-02
-2.2369E-02
-1.3125€-02
-4.9567€-03
-3.7510E-04
-1.9249€-02
-7.8459€-04
-9.0307€-03
-1.8263e-02

0.0000E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000€E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00

0.0000€E+00

1.8254E-05
7.0668-05
-3.6731E-05
-5.1379€-06
-1.7573E-04
1.0329€-05
-6.4920€E-05
-1.5639€-05
3.1126E-05
-3.3170€-05
6.9475E-05
2.7558E-05
1.2982€-05
1.4062E-05
2.1985€-05
-3.7633E-05
-8.8138E-05
-4 .6728E-05
1.0977€-05
-7.8158e-05
2.8260€E-05
-6.1977E-05
-7.8656E-06
-3.4783E-05
1.0902E-04
9.1202E-05
-2.5934E-04
4.4205E-04
1.0209€E-05
-1.9988E-05
-3.3204E-06
0.0000E+00
0.0000€+00

4.5185€-05
print table 130



34 34
25 35
36 36
37 37
28 38
39 39
40 40
41 41
42 42
43 43
44 (¥4
45 45
L6 46
47 47
48 48
49 49
50 S0
51 51
52 52
53 53
54 54
55 3]
56 56
57 57
58 58
59 59
60 60
61 61
62 62
63 63
&4 64
65 65
66 66
67 67
68 48
total

cell
1 1
2 2
3 3
4 4
S S
6 6

WHC-SD-NR-CSER-011 Rev.

0

0.0000E+00  0.0000E+00 -1.4837E-02 0.0D00E+00 -1.1479E-02 -2.6316E-02
0.0000E+00  0.0000E+00 -1.5831E-02 0.0000E+00 -1.2402E-02 -2.8233E-02
0.0000E+00  0.0000E+00 -1.0400E-02 0.0000E+00 -8.1642E-03 -1.8564E-02
0.0000E+00  0.0000E+00 -6.5176E-03  0.0000E+00 -5.2584E-03 -1.1776E-02
0.0000E+00  0.0000E+00 -2.9400E-03  0.0000E+00 -2.3689E-03 -5.3088E-03
0.0000E+00  0.0000E+00 -3.5849E-04  0.0000E+00  0.0000E+00 -3.5849€-04
0.0000E+00  0.0000E+00 -1.6712E-02  0.0000E+00  0.0000E+00 -1.6712E-02
0.0000E+00  0.0000E+00 -1.1353£-03  0.0000E+00  0.0000E+00 -1.1353E-03
0.0000E+00  0.0000E+00 -6.6884E-03  0.0000E+00 -5.3647E-03 -1.2053E-02
0.0000E+00  0.0000E+00 -1.4913E-02  0.0000E+00 -1.1676E-02 -2.6589E-02
0.0000E+00  0.0000E+00 -2.0689E-02  0.0000E+00 -1.5651E-02 -3.6340E-02
0.0000E+00  0.0000E+00 -2.1716E-02 0.0000E+00 -1.6568£-02 -3.8283E-02
0.0000E+00  0.0000E+00 -1.7809E-02  0.0000E+00 -1.3457E-02 -3.1266E-02
0.0000E+00  0.0000E+00 -1.1512E-02  0.0000E+00 -8.8561E-03 -2.036%9E-02
0.0000E+00  0.0000E+00 -4.1358E-03  0.0000E+00 -3.2412€-03 -7.3770E-03
0.0000E+00  0.0000E+00 -4.3370E-04  0.0000E+00  0.0000E+00 -4.3370€-04
0.0000E+00  0.0000E+00 -2.5281E-02  0.0000E+D0  0.000CE+00 -2.5281E-02
0.0000E+00  0.0000E+00 -1.0512E-03  0.0000E+00  0.0000E+00 -1.0512E-03
0.0000E+00  0.0ODOE+00 -7.8851E-03  0.0000E+00 -6.1015E-03 -1.3987E-02
0.0000E+00  0.0000E+00 -1.4290E-02  0.0000E+00 -1.0730E-02 -2.5020€-02
0.0000E+00  0.0000E+00 -1.9386E-02  0.0000E+00 -1.464BE-02 -3.4034E-02
0.0000E+00  0.0000E+00 -1.8825E-02  0.0000E+00 -1.4299E-02 -3.3124€E-02
0.0000E+00  0.0000E+00 -1.3495E-02  0.0000E+00 -1.0986E-02 -2.4682E-02
0.0000E+00  0.0000E+00 -1.1298£-02 0.0000E+00 -8.4526E-03 -1.9751E-02
0.0000E+00  0.0000E+00 -4.S5749E-03  0.0000E+00 -3.590BE-03 -8.1657E-03
0.0000E+00  0.0000E+00 -4.7551E-04  0.0000E+00  0.0DOCE+00 -4.7551E-04
0.0000E+00  0.0000E+00 -2.2534E-02 0.0000E+00  0.0000E+00 -2.2534E-02
0.0000E+00  0.0000E+00 -9.B564E-03  0.0000E+00  0.0000E+00 -9.8564E-03
0.0000E+00  0.0000E+00 -7.9073E-02  0.0000E+00 0.0000E+00 -7.9073E-02
0.0000E+00  0.0000E+Q0 -1.1446E-02  0.0000E+00  0.0000E+00 -1.1446€E-02
0.0000E+00  0.0000E+00 -1.8404E-04  0.0000E+00 0.0000E+00 -1.8404E-04
0.0000E+00  0.0000E+00 -2.9731E-04 0.0000E+00  0.0000E+00 -2.9731E-04
0.0000E+00 0.0000E+00 -4.S876E-04  0.0000E+00 0.0000E+00 -4.5B76E-04
0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.00Q0E+00  0.0000E+00
0.0000E+00  0.00D0E+00  0.0000E+00  0,0000E+D0  0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00 -6.4426E-01  0.0000E+00 -3.2634E-01 -9.7062£-01
1neutron activity of each nuclide in each cell, per source particle
nuclides atom total collisions weight lost weight loss
fraction collisions * weight to capture to fission
6000.50c  &.4858E-02 9 1.4194E-04 1.7328E-08 0.0000€E+00
26000.55¢  9.5514E-01 518 6.7491€-03 &.4937E-04 0.0000E+00
1001.50c  5.4858€-01 22712 3.0700€E-01 1.4446E-03 0.0000E+00
6000.50c  3.5369€-01 2013 3.0038E-02 1.0811E-05 0.0000E+00
8016.50c  9.7449€E-02 455 6.9839€-03 2.3729€-06 0.0000€+00
94239.55¢c  2.6236E-04 206 4.5070E-03 7.9022E-04 1.8799E-03
94240,50c  1.6746E-05 6 1.0778€-04 9.0131€-05 1.6111E-08
1001.50¢c  5.4858€-01 53921 7.2719€-01 3.4179€-03 0.0000E+00
6000.50c  3.536%9€E-01 4989 7.4403E-02 2.9678E-05 0.0000E+00
8016.50c  9.7449€-02 1165 1.7493E-02 7.7025€-06 0.0000E+00
94239.55¢  2.6236E-04 491 1.05648€-02 1.8702E-03 4.3158€-03
94240.50c  1.6746E-05 15 2.3709€-04 2.2532E-04 4. 1758E-08
1001.50c  5.4858E-01 81721 1.0838E+00 5.1094E-03 0.0000E+00
6000.50c  3.536%€E-01 7562 1.1014E-01 4.1024E-05 0.0000E+00
8016.50c  9.7449E-02 1624 2.4239€-02 6.0125E-06 0.0000€E+00
94239.55¢c  2.6236€E-04 745 1.5875€-02 2.B072E-03 6.5283€-03
94240.50c  1.6746E-05 21 3.1292E-04 2.9868E-04 5.5065€-08
1001.50c  5.4858E-01 100750 1.3431E+00 6.2890€-03 0.0000€E+00
6000.50c  3.5369€-01 9265 1.3531E-01 5.0168€-05 0.0000E+00
8016.50c  9.7449E-02 2147 3.1513€-02 1.5486E-05 0.0000E+00
94239.55¢c  2.6236€E-04 872 1.8912E-02 3.2361E-03 7.6889€-03
94240,50c  1.6746E-05 39 5.5803E-04 5.2613€E-04 1.0295€-07
1001.50c  5.4858E-01 71368 9.7546E-01 4.5893€E-03 0.0000E+00
6000.50c  3.5369E-01 6508 9.7511E-02 3.2978E-05 0.0000€E+00
8016.50c  9.7449€-02 1473 2.2490€E-02 2.1572€-05 0.0000E+00
94239.55¢  2.6236E-04 659 1.4331E-02 2.5311E-03 S.B8488E-03

€-21

print table 140

weight gain
by (n,xn)

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.000 00
0.000uc~00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00



10

1

15

16

17

18

19

20

21

10

1"

13

14

15

16

17

18

19

20

21

94240.50¢

1001.50¢
6000.50¢
8016.50¢
94239.55¢
94240.50¢

1001.50¢
6000.50¢
8016.50¢
94239.55¢
94240.50¢

6000.50¢
26000.55¢

6000.50¢c
26000.55¢

6000.50¢
26000.55¢

1001.50¢c
6000.50c
8016.50c
94239.55¢
94240.50¢

1001.50¢
6000.50c
8016.50¢
94239.55¢
94240.50c

1001.50¢c
6000.50c
8016.50c
94239.55¢
94240.50¢

1001.50¢
6000.50¢
8016.50¢
96239.55¢
94240.50¢

1001.50¢c
6000.50¢
8016.50c
94239.55¢
94240.50¢

1001.50¢
6000.50¢c
8016.50¢
94239.55¢
94240.50¢

1001.50c
6000.50¢
8016.50c
94239.55¢
94240.50¢

6000.50¢
26000.55¢

6000.50¢c
26000.55¢

6000.50c
26000.55¢

1.6746E-05

5.4858E-01
3.5369€-01
9. 7449E-02
2.6236E-04
1.6746E-05

5.4858E-01
3.5369€E-01
9.7449E-02
2.6236E-04
1.6746E-05

4.4858E-02
9.5514E-01

4.4858€E-02
9.5514E-01

4.4BSBE-02
9.5514€-01

5.4858€-01
3.5369€-01
9.7449E-02
2.6236E-04
1.6746E-05

5.4858E-01
3.5369E-01
9.74649E-02
2.6236E-04
1.6746E-05

5.4858E-01
3.5369€-01
9.7449€-02
2.6236E-04
1.6746E-05

5.4858E-01
3.5369€-01
9.7449E-02
2.6236E-04
1.6746E-05

5.4858E-01
3.5369€-01
9.7649€-02
2.6236E-04
1.6746E-05

5.4858€-01
3.5369€-01
9.7649E-02
2.6236E-04
1.6746E-05

5.4858€-01
3.5369€-01
9.7449€-02
2.6236E-04
1.6746E-05

4.4858€-02
9.5514€E-01

4.4858€E-02
9.5514E-01

4.4858E-02
9.5514E-01

WHC-SD-NR-CSER-011 Rev.

49528

58117
5240
1213

558
16

27800
2556

617
261

221

18906

4.6113E-04

6.7758€-01
6.6609€E-02
1,5489€E-02
9.8327E-03
2.9499E-04

3.0244E-01
3.1040€-02
8.1217e-03
4.3367E-03
5.8368€-05

5.7481E-05
2,1228£-03

3.8542E-03
1.6289€E-01

2.4930E-04
7.7940E-03

3.9253e-01
3.7940E-02
8.5657E-03
5.6539€-03
1.5806E-04

9.5313e-01
9.4059€-02
2.2243€-02
1.6119€-02
3.4581€E-04

1.6446E+00
1.6667E-01%
3.9692E-02
2.3687E-02
5.3223€-04

1.9919E+00
2.0093€E-01
4.8792€-02
2.8862E-02
5.7269€-04

1.4747E+00
1.4962€-01
3.4725€E-02
2.1610E-02
6.8407E-04

7.9796€-01
7.9625E-02
1.8327€-02
1.2111€-02
2.5350€E-04

3.8940€E-01
3.9932E-02
9.7312€-03
5.7360E-03
1.3807e-04

5.9973e-05
2.9839€-03

5.4295€-03
2.4452€E-01

2.8354E-04
1.0579€-02

€-22

4.0130E-04

3.1808E-03
2.9973E-05
9.1635E-06
1.7318E-03
2.7517E-04

1.4332E-03
1.44L4TE-05
6.0300€E-06
7.4130€E-04
5.5710E-05

1.9812E-08
1.9159E-04

B.0012E-07
1.2108E-02

4.3397€-08
5.4876E-04

1.8496E-03
1.9619€-05
1.8726E-06
9.8174E-04
1.5133E-04

4.4785E-03
3.2654E-05
1.1979€-05
2.5364E-03
3.3475€-04

7.7060€-03
S.9124E-05
2.4422€-05
4,1834E-03
4 .9065€-04

9.3205€-03
7.4853E-05
3.7818€E-05
5.1120€-03
5.2524E-04

6.8620€E-03
5.5752E-05
1.0995€-05
3.7918€-03
6.3858€-04

3.7312E-03
3.3291€E-05
1.2815E-05
2.2233E-03
2.2649€E-04

1.7985€-03
1.3563€-05
1.2245E-05
1.0305€-03
1.3187€-04

6.5461E-09
2.4058€E-04

1.1358E-06
1.7798E-02

9.0760E-08
8.1326€E-04

0

4.9509€-06

0.0000E+00
0.0000E+00
0.0000€E+00
4.0482E-03
5.7256E-08

0.0000E+00
0.0000E+00
0.0000E+00
1.7755€-03
1.0333e-08

0.0000E+00
0.0000€+00

0.0000E+00
0.0000E+00

0.0000€E+00
0.0000€+00

0.0000E+00
0.0000E+00
0.0000E+00
2.3145€-03
2.8053E-08

0.0000€+00
0.0000€+00
0.0000€+00
5.8727E-03
6.3211E-08

0.0000£+00
0.0000E+00
0.0000€+00
9.5993-03
2.1627€-06

0.0000€e+00
0.0000€+00
0.0000€+00
1.1891€-02
3.5695€-06

0.0000€e+00
0.0000€E+00
0.0000€+00
8.8064E-03
1.2060€-07

0.0000€+00
0.0000E+00
0.0000E+00
5.1172€e-03
1.2706E-07

0.0000€+00
0.0000E+00
0.0000E+00
2.3568E-03
2.4744E-08

0.0000E+00
0.0000E+00

0.0000E+00
0.0000€+00

0.0000€+00
0.0000E+00

0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00

0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000€+00

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00

0.0000€E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000€E+00
0.0000€+00
0.0000€E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000€E+00

0.0000E+00
0.0000E+00
0.0000€+00
0.0000€E+00
0.0000€+00

0.0000€E+00
0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00

0.0000€E+00
0.0000E+00

0.0000E+00
0.0000E+00

0.0000€+00
0.0000€+00



22

23

24

25

26

27

28

29

30

3N

32

33

34

35

22

23

26

25

26

27

28

29

30

31

32

33

34

35

1001.50¢
6000.50¢c
8016.50¢c
94239.55¢
94240.50¢

1001.50¢
6000.50¢
8016.50¢
94239.55¢
94240.50¢

1001.50¢
6000.50¢
8016.50¢c
94239.55¢
94240.50¢

1001.50¢
6000.50c
8016.50¢
94239.55¢
94240.50c

1001.50c
6000.50¢
8016.50¢
94239.55¢
94240.50¢

1001.50¢
6000.50c
8016.50¢
94239.55¢
94240.50c

1001.50¢
6000.50¢
8016.50¢
94239.55¢
94240.50¢

6000.50¢
26000.55¢

6000.50¢
26000.55¢

6000.50¢
26000.55¢

1001.50c¢
6000.50c
8016.50¢c
94239.55¢
94240.50¢

1001.50¢
6000.50c
8016.50c
94239.55c¢
94240.50¢

1001.50¢
6000.50¢
8016.50¢c
94239.55¢
94240.50¢c

1001.50¢
6000.50c
8016.50¢
94239.55¢

5.4858E-01
3.5369€-01
9.7649€E-02
2.6236E-04
1.6746E-05

5.4858E-01
3.5369€-01
9.7649€E-02
2.6236E-04
1.6746E-05

5.4858E-01
3.5369€-01
9.7649E-02
2.6236E-04
1.6746E-05

5.4858E-01
3.5369€-01
9.7649€E-02
2.6236E-04
1.6746E-05

5.4858E-01
3.5369E-01
9.T449E-02
2.6236E-04
1.6746€E-05

5.4858e-01
3.5369€-01
9. 7L49E-02
2.6236E-04
1.67466E-05

5.4858€-01
3.5369E-01
9.7649€E-02
2.6236E-04
1.6746E-05

4.4B58E-02
9.5514E-01

4.4858E-02
9.5514E-01

4.4858E-02
9.5514E-01

5.4858€-01
3.5369€-01
9.7T649E-02
2.6236€E-04
1.6746€-05

5.4858E-01
3.5369€-01
9.7449E-02
2.6236E-04
1.6746€-05

5.4858€-01
3.5369€-01
9.7649E-02
2.6236€E-04
1.6746€-05

5.4858E-01
3.5369€-01
9.7449€-02
2.6236€-04

WHC-SD-NR-CSER-011 Rev.

42742
3889
882
354
14

91954
8352
1963

833
27

145789
13132
3089
1288
37

172140
15654
3666
1503
51

122907
11149
2654
1082
37

73315
6470
1494

616
25

27054
2450
562
251

5

7
306

405
20280

27
922

48858
4400
998
430
12

96680
8840
2088

877
32

143405
13216
3100
1296
&6

154185
146221
3337
1397

5.8858E-01
5.8996E-02
1.3653€E-02
8.1261E-03
2.0065E-04

1.2691E+00
1.2747E-01
3.0005€-02
1.8401E-02
4.3088E-04

1.9546E+00
1.9453E-01
4.6901E-02
2.8168E-02
5.4995E-04

2.3222€+00
2.3122€-01
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920
25

43037
3955
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6355
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224367
50822
10184
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4.4291E-02
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. 14BSE-05
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.2452E-04

.2114E-02
.0715€-05
.0127€-05
.24T72E-03
.0432€-04

.1788E-02
.4055E-05
. D465E-05
.1132€-03
.B8BBE- G4

.4130E-03
.6190E-05
.0276€-05
.7329€-03
.5289E-04

.2019€-03
. 1990E-05
.1578E-05
.6355E-03
.8707E-04

JT699€E-03
.2534E-05
. 1262€E-06
.S076€E-03
.6631E-04

.3920€-08
.T549E-04

.3881E-06
.2532€-02

.5665E-04
.6120E-04
.4966E-04
.3887€-03
.9017€-05
.5882E-03
4323E-04

. 1416E-03
.6000€£-03
.9027E-03
.4670E-02
.9190E-04
.0836€-02
.0302€-03

.7258E-04
. 1580E - 04
.6208E-04

0

0.0000E+00
0.0000E+00

0.0000€E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
6.1014E-03
1.0416E-07

0.0000€E+00
0.0000E+00
0.0000E+00
1.0729€-02
1.1671€-07

0.0000E+00
0.0000€+00
0.0000€E+00
1.4644E-02
4.0558€E-06

0.0000E+00
0.0000€E+00
0.0000E+00
1.4299€-02
2.T274€E-07

0.0000E+00
0.0000€+00
0.0000E+00
1.0986E-02
8.4978€-08

0.0000E+00
0.0000E+00
0.0000E+00
8.4526€-03
7.3000E-08

0.0000E+00
0.0000E+00
0.0000€+00
3.5907€-03
5.2026E-08

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000€+00

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000€E+00

0.0000€E+00
0.0000€E+00
0.0000E+00
0.0000€E+00
0.0000€e+00

0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000€+00
0.0000€E+00
0.0000€+00
0.0000E+00
0.0000€+00

0.0000€E+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000€+00

0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€E+00

0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00

0.0000E+00
0.0000€E+00

0.0000E+00
0.0000E+00
0.0000€E+00
0.0000€E+00
0.0000E+00
0.0000€E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000€+00

0.0000E+00
0.0000E+00
0.0000E+00



&4 &4
65 65
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1001

13027.
20000.
24000.
.50c

8016.
14000.
11023.

1001

13027.
20000.
26000.

1001.

8016.
14000.
11023.

13027.
20000.
26000.

1001.

8016.
14000.
11023.

S0c
50c
50c
50c

S0c
55¢

50¢c
50¢
SS5c

S0c
50¢c
50c

50¢
50c
55¢

50c
S0c
50¢

50c
50¢
5S¢
50¢
50¢
50¢
50c

S50c
50¢
55¢
50¢
50¢
50¢
50¢

1.6803€E-01
5.6324E-01
2.0319€-01
2.1361E-02

4.4858E-02
9.5514E-01

2.1339€-02
1.8591€-02
4.2453€-03
1.6803E-01
5.6324E-01
2.0319€-01
2.1361E-02

2.1339€-02
1.8591€-02
4.2453E-03
1.6803€-01
5.63246E-01
2.0319€-01
2.1361E-02

2.1339€E-02
1.8591€-02
4.2453E-03
1.6803€-01
5.6324E-01
2.0319€-01
2.1361E-02

2.1339€-02
1.8591E-02
4.2453€E-03
1.6803€E-01
5.6324€E-01
2.0319€-01
2.1361€-02

total over all cells for each nuclide

1001.
6000.
8016.
11023.
13027.
14000.
20000.
26000.
94239.

50c
50¢c
50c
50¢
50c
50¢
50¢
55¢
55¢

94240.50c

WHC-SD-NR-CSER-011 Rev.

62241
30715
6754
1395

157

22
25
24
1655
924
220
31

37
2330

1271
262

&~
-~

[eNoNeNoNaNaNe]

=N eoNaloNaNaNa)]

5652417

4645115
375781
369461

12757
5492
63764
8057
134414
36355
1221

6.5726E-01 5.0754E-03
3.5156€-01 9.4550E-05
7.9739€-02 2.9755€-03
1.7764E-02 1.0502€-03

2.1717E-05 1.0356€-08
1.1992-03 1.8403E-04

3.2714E-04 1.0162€E-05
3.3558€-04 1.9405E-05
3.0745E-04 3.3810€-05
2.0850E-02 1.3688E-04
1.2696E-02 3.8334E-06
3,2337e-03 7.8279E-05
5.1900E- 04 1.4935E-05

5.1867E-04 2.0837E-05
4.5057E-04 4.0077E-05
4.57T19E-04 4.3839€-05
2.9291E-02 1.8821E-04
1.7468E-02 4. L6BLE-06
3.7755€-03 1.2456E-04
6.5361E-04 3.6770€-05

0.0000€E+00 0.0000E+00
0.0000€+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000€+00 0.0000E+00
0.0000€E+00 0.0000E+00
0.0000€+00 0.0000E+00
0.0000E+00 0.0000E+00

0.0000€E+00 0.0000E+00
0.0000€E+00 0.0000€E+00
0.0000E+00 0.0000E+00
0.0000€E+00 0.0000E+00
0.0000E+00 0.0000€E+00
0.0000€E+00 0.0000€E+00
0.0000E+00 0.0000€E+00

7.5882e+01 6.46426E-01

6.1795E+01 3.0620€E-01
5.6198€+00 2.1519€-03
4,7671E+00 1.8830E-03
1.7013€-01 8.9753E-03
7.4326E-02 4.0018€-03
8.1196€E-01 2.6602E-02
9.5886€-02 7.1365€-03
1. 7294E+00 1.2961E-01
7.9997E-01 1.4007€E-01
1 0E-02 1.7 -02

[T v TR g TS IS R 22 I I R R L Ll g d

3 on file

dump no.

runtpe

nps =

3 warning messages so far.

run terminated when

menp

version 4.2

51332

50 kcode cycles were done.

3/5/9

1

ctm = 19.28

01/14/93 15:34:41

C-26

0

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000€E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000e+00

0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00

3.2636E-01

0.0000E+00
0,0000E+00
0.0000€+00
0.0000€+00
0.0000E+00
0,0000€+00
0.0000€+00
0.0000E+00
3.2633e-01

9€-05

probid =

0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.00G0E+0C
0.0000E+00
0.0000E+G0
0.0000E+00

0.0000E+00

0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€E+00

01/14/93 15:01:59



WHC-SD-NR-CSER-011
Output file for MCNP case IXC602

imenp version 4.2 1d=3/5/91 03/09/93 15:16:62
iittitt'l'i'iﬁt't'ttt't""t-'t"ttt't'Qtt"tt.ttt'tttt'ttt't..t'.t"Qﬁtt.
edt 465711, sd-mp-swd-30001, rev 0, certified
ecn 137360 with prpr unicosé patch file p.421Va

ie= Lf= 20808 ll= 37072

ie=s Lf= 20808 ll= 37072

1- message:

2-

3- 1XC602 - Three I1XCs 42.00 g/l Pu per celtl, full tank model

[ c

5- c m dens data

6- 10 1 -2 3 -4 S5 -6 fill=1

7- 2 1 -2.3 (-7: 8: -9: 10:-11: 12) u=1 $ Concrete

8- 3 0 7 -8 9 -10 11 -12

9- (13: -15: 23) uw=1 $ void

10- 4 2 -7.82 <13 15 -23 (14: -16: 22) u=1 S IXC vall

11- 5 3 -0.9512 -14 16 -17 u=1 $ IXC Level 1

12- 6 3 -0.9512 ~-14 17 -18 u=1 $ IXC Level 2

13- 7 3 -0.9512 -14 18 -19 u=1 $ IXC Level 3

16~ 8 3 -0.9512 -14& 19 -20 u=1 $ IXC Level &

15- 9 3 -0.9512 -14 20 ~-21 u=1 8 IXC Level 5

16- 10 3 -0.9512 -14 21 -22 u=1 $ IXC Level 6

17- 11 Llike 1 but trcl=1

18- 12 like 1 but trect=2

19- 13 1 -2.3 25 -26 3 -4 5 -6 #1 #1112

20- % 0 224 (-25: 26: <3: 4: -5: 6) $ Void

21- 15 0 26 $ Outside World

22-

23~ 1 px -83.8200 $ Left concrete

24- 2 px 53.3400 $ Right concrete

25~ 3 -106.6800 $ Front concrete

26- 4 py 76.2000 $ Back concrete

27- S pz -73.6600 $ Concrete below IXC

28- 6 pz 224.7900 $ Concrete above IXC

29~ 7 px -60.9600 $ Left space

30- 8 px 30.4800 $ Right space

31- 9 py -60.9600 $ Front space

32- 10 p 30.4800 $ Back space

33- 11 pz -12.7000 $ Space below IXC

34~ 12 pz 163.8300 $ Space above IXC

35- 13 cz 22.8600 $ IXC outer surface

36- 1% cz 22.2250 $ IXC inner surface

37- 15 pz 0.0000 $ Bottom of ICX (outside)

38- 16 pz 0.6350 $ Bottom of IXC (inside)

39- 17 pz 25.6350 $ Level 1

40- 18 pz 50.6350 $ Level 2

41- 19 pz 75.6350 $ Level 3

42- 20 pz  100.6350 S Level 4

43- 21 pr  125.6350 $ Level S

44- 22 pt 150.4950 $ Top of IXC (inside)

45- 23 pz 151.1300 $ Top of IXC (outside)

46- 26 so 1000.00 $ Outside World

47- 25 px -106.6800 $ Left concrete

48- 26 px 350.5200 $ Right concrete

49-

50- mode N0

S1- imp:n 1 13¢ 0

52- tri 137.17 0.0 0.0

53- tre 274.34 0.0 0.0

54- mi 13027.50¢c -0.034 sal Concrete

55- 20000.50c -0.044 $Ca (Common

56- 26000.55¢ -0.014 SFe portland)

57- 1001.50¢ -0.010 SH

c-27

Rev.

0

probid =

03/09/93 15:16:42



‘ ' WHC-SD-NR-CSER-011 Rev.

58- 8016.50¢c -0.532 $0
59- 14000.50¢c -0.337 $Si
60- 11023.50c -0.029 $Na
61- m2 6000.50¢ -0.0100 $C tarbon Steel
52- 26000.55¢ -0.9900 $Fe
63- m3 1001.50c -8.5934e-2 SH Resin/H20/PWV
64~ 6000.50c -6.6032e-1 $C
65 - 8016.50c -2.4227e-1 $0
bb- . 94239.55¢ -1.0789%e-2 $PU239
67~ 94240.50c -6.9153e-4 $PL240
68- mb 1001.50¢ -0.0869 SH Resin/H20
warning. material 4 is not used in the problem.
69- 6000.50¢c -0.56680
70- 8016.50¢c -0.2451 $0
71- mt3 Iwtr.0lt
72- mté lwtr.01t
warning. material & s not used in the problem.
73- kcode 1000 0.5 S 50
74- ksr¢ 0.0 0.0 75.0
75~ totnu
76- print
77- ctme
surfaces 3 and 11003 of cell i3 are the same. 11003 will be deleted.
surfaces 3 and 12003 of cell 13 are the same. 12003 will be deleted.
surfaces 4 and 11004 of cell 13 are the same. 11004 will be deleted.
surfaces 4 and 12004 of cell 13 are the same. 12004 will be deleted.
surfaces 5 and 11005 of cell 13 are the same. 11005 will be deleted.
surfaces S and 12005 of cell 13 are the same. 12005 will be deleted.
surfaces 6 and 11006 of cell 13 are the same. 11006 will be deleted.
surfaces 6 and 12006 of cell 13 are the same. 12006 will be deleted.
warning. 8 surfaces were deleted for being the same as others.
1 initial source from ksrc card.
original number of points 1
points not in any cell 0
points in cells of zero importance 0
points in void cells 0
points in ambiguous cells 0
total points rejected 0
points remaining 1
points after expansion or contraction 1000
nominal source size 1000
initial guess for k(eff.) 0.500000
cycles to skip before tallying
imaterial composition
material
number component nuclide, atom fraction
1 13027, 0.02134 20000, 0.01859 26000, 0.00425
8016, 0.56324 14000, 0.20319 11023, 0.02136
2 6000, 0.04486 26000, 0.95514
3 1001, 0.54856 6000, 0.35369 8016, 0.09745

94240, 0,00002
associated thermal s(a,b) data sets: lutr,01t

material

c-28

0

1001,

94239,

0.16803

0.00029

print table 90

print table 40



number

1

2
3

13027,
8016,
6000,
1001,

94240,

1cell volumes and masses

cell
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
1 11
12 12
13 13
14 14
15 15
isurface areas
surface
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
1 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
26 26
27 11001
28 11002
29 12001
30 12002
icells
cell

OV W N =

OV LN -

atom
density

0.00000E+00
8.17913E-02
0.00000E+00
8.74038E-02
8.90369€-02
8.90369E-02
8.90369€-02
8.90369E-02
8.90369€-02
8.90369E-02
0.00000€+00
0.00000€E+00
8.17913€-02
0.00000E+00
0.00000E+00

WHC-SD-NR-CSER-011 Rev. 0

component nuclide, mass fraction

0.03400 20000, 0.04400
0.53200 14000, 0.33700
0.01000 26000, 0.99000
0.08593 6000, 0.66032
0.00069
gram input
density volune
0.00000E+00  0.00000E+00Q
2.30000E+00  0.00000E+00
0.00000E+00  0.00000E+00
7.82000E+00  0.00000E+00
9.51200€-01  0.00000E+GO
9.51200E-01  0.00000E+00
9.51200E-01  0.00000E+00
9.51200E-01  0.00000E+00
9.51200E-01  0.00000E+00
9.51200E-01  0.00000E+00
0.00000E+00  0.00000E+00
0.00000E+00  0.00000E+00
2.30000E+00  0.00000E+00
0.00000E+00  0.0G000E+00
0.00000E+00  0.00000E+00

input calculated

area area
0.00000E+00  5.45805E+04
0.00000E+00  5.45805E+04
0.00000E+00  1.36451E+05
0.00000E+00  1.38451E+05
0.00000E+00  8.36127E+04
0.00000E+00  8.36127E+04
0.00000E+00  1.61419E+04
0.00000E+00  1.61419E+04
0.00000E+00  1.61419E+04
0.00000E+00  1.61419E+04
0.00000E+00  8.36127€E+03
0.00000E+00  8.36127E+03
0.00000E+00  2.17073E+04
0.00000E+00  2.09270E+04
0.00000E+00  1.64173E+03
0.00000E+00  1.55179E+03
0.00000E+00  1.55179E+03
0.00000E+00  1.55179E+03
0.00000E+00  1.55179E+03
0.00000E+00  1.55179E+03
0.00000E+00  1.55179E+03
0.00000E+00  1.55*7°c+03
0.00000E+00 1,64 . _+03
0.00000E+00  1.25664E+07
0.00000E+00  5.45805E+04
0.00000E+00  5.45805€+04
0.00000E+00  5.45805E+04
0.00000E+00  5.45805€+04
0.00000E+00  5.45805E+04
0.00000E+00  5.45805E+04

atom gram

mat dens

WHN OO0

ity density

reason area

26000, 0.01400 1001, 0.01000
11023, 0.02900
8016, 0.24227 94239, 0.01079

calculated reason vol

volumne mess pieces not calcul
7.48627E+06  0.00000E+00 0
0.00000E+00  0.00000E+00 0 infinite
0.00000E+00  0.00000E+00 0 asymmetric
1.55635€+04  1.21707E+05 1
3.87948E+04  3.69016E+04 1
3.87948E+04  3.69016E+04 1
3.8794BE+04  3.69016E+04 1
3.87948E+04  3.69016E+04 1
3.87948E+04  3.69016E+04 1
3.85775E+04  3.66950E+04 1
7.48627E+06  0.00000E+00 0
7.48627E+06  0,00000E+00 0
2.49542E+06  5.7394TE+06 0
0.00000E+00  0.00000E+00 0 asymmetric
0.00000E+00  0.00000E+00 0 infinite

not calculated

volume

mass pi

0.00000E+00 0.00000E+00 7.48627E+06 0.00000E+00
8.17913E-02 2.30000E+00 0.00000E+00 0.00000E+00
0.00000E+00 0.00000£+00 0.00000E+00 O.0000OE+00
8.74038E-02 7.82000E+00 1.55635E+04 1.21707€+05
s 8.90349E-02 9.51200E-01 3.87948E+04 3.69016E+04
s 8.90369E-02 9.51200E-01 3.87948E+04 3.69016E+04

c-29

neutron
eces importance
1.00000€E+00
1.00000E+00
1.00000E+00
1.00000£+00
1.00000E+00
1,00000€+00

~——o0co00o g8

print table 50

ume
ated

print table 50

print table 60



tables from file /p/mcnp/rmccs

WHC-SD-NR-CSER-011 Rev. 0

9.51200E-01
9.51200€-01
9.51200€-01
9.51200€-01

0.00000E+00
2.30000E+00
0.00000E+00
0.00000€E+00

3.B7948E+04 3.69016E+04
3.87948E+04 3.69016E+04
3.87948E+04 3.69016E+04
3.85775E+04 3.66950E+04
0.00000E+00 7.48627E+06 0.00000E+00
7
2
0
0

.49542E+06 5.73947E+06
.00000E+00 0.00000E+00

1
1
1
1
0
.L8627€+06 0.00000E+00 0 1.00000€+00
0
0
.00000E+00 0.00000E+00 0

1.00000E+00
1.00000E+00
1.00000E+00
1.00000E+00
1.00000E+00

1.00000E+00
1.00000E+00
0.00000€E+00

2.52023E+07 6.08238E+06

surface coefficients

-8.3820000E+01
5.3340000E+01
- 1.0668000E+02
7.6200000E+01
-7.3660000€E+01
2.2479000E+02
-6.0960000E+01
3.0480000E+01
-6.0960000e+01
3.0480000€+01
-1.2700000€+01
1.6383000€+02
2.2860000E+01
2.2225000€+01
0.0000000E+00
6.3500000€-01
2.5635000€+01
5.0635000E+01
7.5635000E+01
1.0063500€+02
1.2563500€+02
1.5049500E+02
1.5113000€+02
1.0000000€+03
-1.0668000E+02
3.5052000€+02
5.3350000€+01
1.9051000€+02
1.9052000€+02
3.2768000€+02

219553
219553

7 7 3s 8.90349E-02
8 8 3s 8.90369€-02
9 9 33 B.90369E-02
10 10 38 8.90369€-02
1" 1 0 0.00000E+00
12 12 0 0.00000E+00
13 13 1 8.17913E-02
16 14 0 0.00000E+00
15 15 0 0.00000E+00
total
isurfaces
surface trans type
1. 1 px
2 2 px
3 3 PY
4 4 pY
5 5 pz
6 6 pz
7 7 px
8 8 pX
9 9 PY
10 10 pY
11 11 Pz
12 12 pz
13 13 cz
14 14 cz
15 15 pz
16 16 pz
17 17 pz
18 18 pz
19 19 pz
20 20 pz
21 21 pz
22 22 pz
23 23 pT
24 24 so
25 25 pX
26 26 px
27 11001 1 px
28 11002 1 px
29 12001 2 px
30 12002 2 px
1 temperatures of the cells.
times 0.0000E+00
cell tmp 1
2 2.5300E-08
4 2.5300€-08
S 2.5300E-08
6 2.5300€-08
7 2.5300E-08
8 2.5300€-08
9 2.5300€E-08
10 2.5300E-08
13 2.5300€-08
3 warning messages so far.
je= 0 Uf= 37072 (=
jes 0 Llfs= 37072 L=
icross-section tables
table length
1001.50¢ 1153 njoy
6000.50¢ 16126 njoy
8016.50¢c 23669 njoy
13027.50c 22891 njoy

print table 70

print table 72

print table 100

(¢ 1301 79/07/31.
( 1306) 79/07/31.
¢ 1276) 05/714/81
( 1315 79/09/08.

C-30



26000.55¢ B4136
94239.55¢ 67551
94240.50c 42744
11023.50¢c 36270
14000.50c 48275
20000.50¢c 26104
(wetr.01t 10193
total 379112
warning.

njoy
njoy
njoy

WHC-SD-NR-CSER-011

tables from file /p/menp/endfSp

njoy
njoy

tables from file /p/menp/endfSy

njoy

tables from file /p/menp/tmces

Rev. 0

total nu
total ru

hydrogen in light water at 300 degrees kelvin

use of dynamically allocated storage

general

ta

llies

bank
cross sections

total

ie=
ie=

35255

5902
379112

420269
0 Ufs 219553 =
0 If= 219553 1=

420273
420273

neutron energy cutoff is below some cross-section tables.

LA AR A2 AR TRt AR adddd il aladdadiaddadd ad il iaddl e adiiladasdagdtll)

ctm = 0.00

dump no.

source distribution written to file srctp

1 on file

runtpe

nps =

4 warning messages so far.
1 starting mcrun.

IXC602 - Three IXCs 42.00 g/l Pu per cell, full tank model

nps x

0.000E+00
0.000€+00
0.000E+00
0.000€E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.000€+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00

field length =

Y

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

z

7.500E+01
7.500E+01
7.500E+01
7.500E+01
7.500E+01
7.500€+01
7.500€+01
7.500E+01
7.500E+01
7.500E+01
7.500E+01
7.500E+01
7.500E+01
7.500e+01
7.500€+01
7.500€+01
7.500E+01
7.500E+01
7.500€+01
7.500€+01
7.500E+01
7.500E+01
7.500€+01

0

cell

NNNNNNNNNNNNNNNNNNNN NN

0

C|

cycle =

pd = 0.02

u

5.085€E-01
8.952€-01
-6.184E-01
9.710E-01
5.861E-01
-6.489€-02
-7.068€-02
-3.915E-01
-2.368¢E-01
1.946E-01
-6.698€-01
-8.398€-01
-1.714€-01
-2.489€-01
-2.959€-01
1.395€-01
6.909€-01
-6.580E-01
-9.903€-01
7.462€E-01
=1.977€-01
-9.117e-01
-4.287¢-01

v

4.733E-01
~4.447E-01
-4 .495E-01
-5.665€-02
1.496€-01
«1.626€-01
3.263e-02
4.664E-01
9.215€-01
-3.204E-01
-7.177e-01
-4.129€-01
-8.572¢e-01
-5.118¢E-01
2.119€-01
-9.829€-01
-7.110€-01
5.320€-01
-1.380€-01
4.859€-01
9.797€-01
-3.647€-01
8.361E-01

c-31

]

7.193€-01
-2.944E-02
6.446E-01
-2.323E-01
-7.963€-01
9.845€-01
-9.970E-01
-7.932€E-01
-3.079€-01
9.271€-01
-1.905€-01
3.524E-01
4.857€-01
-8.222E-01
9.314E-01
1.202€-01
1.307€-01
<5.329€-01
1.353e-02
-4.551€-01
3.360€-02
-1.891E-01
-3.423€-01

¢ 260)
¢ 1399

(

(

1001

time

0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.00 00
0.00vc~00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.000£+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€E+00
0.000€E+00
0.000€+00
0.000€+00
0.000E+00

1380)

1311)
1314)

1320)

10/21/82
02/21/8S

79/09/13.

79/06/21.
79/06/21.

79/06/22.

0 010/22/85

print

weight

1.000E+00
1.000E+00
1.000€+00
1.000€+00
1.000£+00
1.000E+00
1.000E+00
1.000€+00
1.000€+00
1.000€+00
1.000€+00
1.000€+00
1.000E+00
1.000E+00
1.000e+00
1.000€e+00
1.000e+00
1.000E+00
1.000E+00
1.000€+00
1.000e+00
1.000E+00
1.000E+00

table 110

energy

2.209€+00
4 ,904E+00
3.809E-01
1.331E+00
1.902E+00
4.410E-01
&.750€E-01
4. 136E+00
7.453E-02
3.128E+00
1.014E+00
1.395€+00
7.748E-01
1.101E+00
1.951E+00
2.186E+00
1.845E+00
1.229€+00
1.305€+00
1.000E+00
3.990E+00
2.865E-01
1.156€+00



WHC-~SD-NR-CSER-011

Rev. O

24 0.000E+00 0.000E+00 7.500E+01 7 0 1.080E-01 3.412E-01 -9.338£-01 0.000E+00 1.000E+00
25 0.000E+00 0.000E+00 7.500E+01 7 0 -9.111E-01 -9.012€E-03 -4.122E-01 0.000E+00 1.000E+0O0
26 0.000E+00 0.000E+00 7.S00E+01 7 0 -2.568€-01 -6.391E-01 -7.249€-01 0.000E+00 1.000E+00
27 0.000E+00 0.000E+00 7.500E+01 7 0 -2.912e-01 8.084E-01 5.113€-01 O.C0CE+00 1.000E+00
28 0.000E+00 O0.000E+00 7.S00E+01 7 0 1.472e-01 -9.514E-01 2,705£E-01 0.000E+00 1.000E+00
29 0.000E+00 0.000E+00 7.500E+01 7 0 -6.135€-01 -7.645E-01 -1.978E-01 0.000E+00 1.000E+00
30 0.000E+00 O0.000E+00 7.500E+01 7 0 -5.702€-01 5.651€E-01 -5.963E-01 0.000E+00 1.000E+00
31 0.000E+00 0.000E+00 7.500E+01 7 0 -6.607E-01 S5.373E-01 -5.242E-01 0.000E+00 1.000E+00
32 0.000e+00 O0.000E+00 7.S00E+01 7 0 -9.742E-02 -3.639€-01 -9.263€-01 0.000E+00 1.000£+00
33 0.000E+00 0.000E+00 7.500£+01 7 0 -1.965€-01 -3.145€-01 -9.287e-01 0.000E+00 1.000E+00
34 0.000E+00 O.000E+00 7.500E+01 7 0 4.097E-01 B.465E-01 -3.399E-01 0.000E+00 1.000E+00
35 0.000E+00 0.000E+00 7.500E+01 7 0 -4.048£-02 8.831€E-01 4.675E-01 0.000E+00 1.000E+00
36 0.000E+00 O0.000E+00 7.500E+01 7 0 3.371E-01 -9.269E-01 -1.652e-01 0.000E+00 1.000E+00
37 0.000E+00 0.000E+D0 7.500E+01 7 0 -1.867E-01 9.756E-01 -1.155€-01 0.000E+00 1.000E+00
38 0.000E+00 0.000E+00 7.500E+01 7 0 -2.616E-01 2.336€-01 -9.365E-01 0.000E+00 1.000E+00
39 0.000E+00 0.000E+00 7.500E+01 7 0 9.780E-01 -7.641E-02 -1.939E-01 0.000E+00 1.000£+00
40 0.000E+00 0.000E+00 7.500E+01 7 0 2.580E-01 -7.076E-01 6.578E-01 0.000E+00 1.000E+00
41 0.000E+00 0,000E+00 7.S00E+01 7 0 -3.212e-01 -7.678E-01 -5.543€E-01 0.000E+00 1.000E+00
42 0.000E+00 0.000E+00 7.500E+01 7 0 S5.039E-01 -1.460E-01 8.513E-01 0.000E+00 1.000£+00
43 0.000E+00 0.000E+00 7.500E+01 7 0 6.080E-01 5.487e-01 5.738£-01 0.000E+00 1.000E+00
44 0.000E+00 0.000E+00 7.500E+01 7 0 -2.932E-01 9.304E-01 -2.199E-01 0.000E+00 1.000E+00
45 0.000E+00 0.000E+00 7.S00E+01 7 0 -8.475E-01 -3.993€-01 -3.497e-01 0.000E+00 1.000E+00
46 0.000E+00 0.000E+D0 7.500E+01 7 0 1.200E-01 -9.195€-01 -3.743E-01 0.000E+00 1.000E+00
47 0.000E+00 0.000E+00 7.500E+01 7 0 7.085E-01 5.879E-01 3.904E-01 0.000E+00 1.000£+00
48 0.000E+00 0.000E+00 7.500E+01 7 0 4.261E-01 9.046E-01 9.254E-03 0.000E+00 1.000E+00
49 0.000E+00 0.000E+00 7.500E+01 7 0 5.431e-01 4.270E-01 -7.230E-01 0.000E+00 1.000E+00
50 0.000E+00 0.000E+00 7.500E+01 7 0 -1.053E-01 -9.805E-01 1.458E-01 0.000E+00 1.000E+00

cycle 1 k(collision) 1.201695 removal lifetime(abs) 1.4019E+04 source points generated 2422

cycle 2 k(collision) 1.113292 removal lifetime(abs) 1.8389E+04 source points generated 940

cycle 3 k(collision) 1.062162 removal lifetime(abs) 2.2514E+04 source points generated 926

cycle &4 k(collision) 0.963024 removal lifetime(abs) 2.5094E+04 source points generated 892

cycle 5 k(collision) 0.977979 removal lifetime(abs) 2.1080E+04 source points generated 1005

source distribution written to file srctp cycle = 5

cycle 6 k(collision) 0.970898 removal lifetime(abs) 2.4879E+04 source points generated 1003

estimator cycle 7 ave of 2 cycles combination simple average combined average

k(collision) 0.955714 0.963306 0.0079 k(col/abs) 0.000000 0.0000 0.000000 0.0000

k(absorption) 0.936966 0.958118 0.0221 k(abs/tk Ln) 0.000000 0.0000 0.000000 0.0000

k(trk length) 0.957736 0.963495 0.0040 k(tk (n/col) 0.000000 0.0000 0.000000 0.0000

rem {ife(col) 2.6000E+04 2.5352E+04 0.0255

rem life(abs) 2.5458E+04 2.5169E+04 0.0115 life(col/abs) 0.0000E+Q0 0.0000 0.0000E+00 0.0000

source points generated 936

source distribution written to file srctp

estimator cycle 8 ave of 3 cycles
k¢collision) 0.95 0.04nase §_0052
k(absorption) 0.961c0¢ 0. 0.0128
k(trk length) 0.953704 0.960232 0.0049
rem life(col) 2.4508E+04 2.5071E+04 0.0187
rem life(abs) 2.4848E+04 2.5062E+04 0.0079

source points generated 1030

estimator cycle 9 ave of 4 cycles
k(collision) 0.964331 0.961794 0.0038
k(absorption) 0.947349 0.956217 0.0096
k(trk length) 0.969380 0.962519 0.0042
rem life(col) 2.5004E+04 2.5054E+04 0.0132

rem life(abs) 2,5052E+04 2.5059€+04 0.0056

source points generated 998

source distribution written to file srctp

cycle = 7

combination
k(rnl 7abs)

k¢ tk Ln)
k(tk (n/col)

life(col/abs)

combination
k(col/abs)

k(abs/tk In)
k(tk ln/col)

k(col/abs/tk n)

life(col/abs)

cycle = 9

combination

estimator cycle 10 ave of 5 cycles
k(collision) 0.934285 0.956292 0.0065
k(absorption) 0.979834 0.960940 0.0089

k(col/abs)
k(abs/tk ln)

c-32

simple average
0.9600560 0.0087
0.959702 O. .
0.960590 0.uu>y

2.5066E+04 0.0133

simple average
0.959005 0.0062
0.959368 0.0058
0.962156 0.0039
0.960176 0.0050

2.5057e+04 0.0094

simple average
0.958616 0.0048
0.958893 0.0045

combined average
0.961588 0.0058
0.960399 0.

0.960025 O.vurv

2.5055E+04 0.0015

combined average
0.962881 0.0044
0.962166 0.0052
0.961801 0.0046
0.964665 0.0039

2.5063E+04 0.0010

combined average
0.958023 0.0053
0.958483 0.0050

2.669E+00
2.185€+00
4.225€+00
1.079€+00
3.461E+00
1.836E+00
4.S56€E-01
6.415g-01
2.764E+00
2.785E-01
9.097e-01
3.360E-01
6.376€-01
2.186E+00
7.314E-01
2.997E-01
1.444E+00
1.914E+00
1.502E+00
5.971E+00
1.827E+00
1.928E+00
1.351€+00
2.288e+00
1.230E+00
1.433E+00
6.572E-01

corr
0.0000
0.0000
0.0000

0.0000

corr
0.8367
0.6507
0.9603

0.9970

corr
0.6945
0.3219
0.9003

0.9965

corr
-0.2314
-0.3574



k(trk (ength) 0.934156
rem Life{col) 2.5572E+04
rem life(abs)  2.5533E+04

source points generated

estimator cycle 1
k¢collision) 0.951090
k(absorption) 0.999046
k(trk length) 0.951131
rem lifeCcol) 2.4087E+04
rem life(abs) 2.4420E+04

source points generated

0.956846
2.5158E+04
2.5154E+04

892

ave of 6
0.955625
0.967291
0.955894

2.4979E+04
2.5032E+04
1044

source distribution written to file srctp

estimator cycle 12
k(collision) 0.984142
k(absorption) 0.965626
k(trk length) 0.979559
rem life(col) 2.4566E+04
rem life(abs) 2.4672E+04

source points generated

estimator cycle 13
k(collision) 0.945307
k(absorption) 0.975694
k(trk length) 0.944517
rem life(col) 2.1113E+04
rem life(abs) 2.0936E+04

source points generated

ave of 7
0.959528
0.967053
0.959274

2.4920E+04
2.4980E+04
1038

ave of 8
0.957750
0.968133
0,.957430

2. L4LLE+0L
2. LLTSE+04
940

source distribution written to file srctp

estimator cycle 14
k(collision) 1.000790
k(absorption) 1.000600
k(trk length) 1.003620
rem life(col) 2.3980E+04
rem life(abs) 2.3941E+04

source points generated

estimator cycle 15
k(collision) 0.976276
k(absorption) 0.992324
k(trk length) 0.971762
rem life(col) 2.4149E+04
rem life(abs) 2.4497E+04

source points generated

ave of 9
0.962532
0.971741
0.962562

2.4393E+04
2.4415E+04
1110

ave of 10
0.963907
0.973799
0.963482

2.4368E+04
2. L4L24E+04
981

source distribution written to file srctp

estimator cycle 16
k(collision) 0.910820
k(absorption) 0.954975
k(trk length) 0.910841
rem life(col) 2.3499E+04
rem life(abs) 2.3431E+04

source points generated

estimator cycle 17
k(collision) 0.991835
k(absorption) 0.939985
k(trk length) 0.999393
rem life(col) 2.49467E+04
rem life(abs) 2.4720E+04

source points generated

ave of 11
0.959081
0 672088
0 3696
2.4289E+04
2.4333E+04

949

ave of 12
0.961810
0.969413
0.962088

2.4344E+04
2.4368E+04
1078

source distribution written to file sretp

estimator cycle 18
k(collision) 1.006806
k(absorption) 0.983853
k(trk length) 1.007525

ave of 13
0.965271
0.970523
0.965583

WHC-SD-NR-CSER-011

0.0068
0.0110
0.0057

cycles
0.0054
0.0097
0.0056
0.0115
0.0068

cycles
0.0062
0.0082
0.0059
0.0101
0.0061

cycles
0.0057
0.0072
0.0055
0.0214
0.0214

cycles
0.0071
0.0073
0.0072
0.0190
0.0190

cycles
0.0065
0.0069
0.0065
0.0171
0.0170

cycles
0.0077
0’ onA':
0.0

0.0158
0.0159

cycles
0.0076
0.0065
0.0079
0.0146
0.0145

cycles
0.0078
0.0061
0.0081

k(tk ln/col)
k(col/abs/tk Lln)
life(col/abs)

combination
k(col/abs)
k(abs/tk (n)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

cycle = 1

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

cycle = 13

combination
k(col/abs)
k(abs/tk {n)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

cycle = 15

combination
k{col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

combination
k(col/abs)
k¢abs/tk ln)
k(tk tn/col)
k(col/abs/tk ln)
life(col/abs)

cycle = 17

combination
k(col/abs)

k¢abs/tk (n)
k(tk ln/eol)

c-33

Rev. 0

0.956569 0.0066
0.958026 0.0045

2.5156E+04 0.0083

simple average
0.961358 0.0049
0.961592 0.0046
0.955659 0.0055
0.959537 0.0040

2.5005E+04 0.0091

simple average
0.963290 0.0046
0.963164 0.0042
0.959401 0.0060
0.861952 0.0042

2.4950E+04 0.0080

simple average
0.962942 0.0040
0.962782 0.0037
0.957590 0,0056
0.961104 0.0037

2.4460E+04 0.0213

simple average
0.967136 0.0056
0.967151 0.0056
0.962547 0.0071
0.965612 0.0057

2.4404E+04 0.0189

simple average
0.968853 0.0053
0.968641 0.0052
0.963694 0.0064
0.967043 0.0053

2.4396E+04 0.0169

simple average.

0.965584 0.0059
0.965392 0.0058
0.95 0.0077
0.96o¢00 0.0062

2.4311E+04 0.0158

simple average
0.965611 0.0054
0.965750 0.0053
0.961949 0.0077
0.964437 0.0058

2.4355E+404 0.0145

simple average
0.967897 0,0055
0.968053 0.0054
0.965427 0.0079

0.956018 0.0074
0.959435 0.0063

2.5151E+04 0.0041

combined average
0.958747 0.0046
0.959401 0.0044
0.955167 0.0060
0.959828 0.0059

2.5085E+04 0.0046

combined average
0.962417 0.0048
0.962181 0.0044
0.959085 0.0064
0.962055 0.0045

2.5043E+04 0.0043

combined average
0.961942 0.0042
0.961660 0.0038
0.957228 0.0059
0.961531 0.0040

2.4460E+04 0.0230

combined average
0.966848 0.0060
0.966967 0.0060
0.962522 0.0075
0.966909 0.0068

2.4403E+04 0.0203

combined average
0.968360 0.0056
0.968174 0.0055
0.963747 0.0048
0.968142 0.0064

2.4396E+04 0.0180

combined average
0.967206 0.0062
0.966969 0.0061
0.958842 0.0081
0.966960 0.0071

2.4305E+04 0.0166

combined average
0.966228 0.0056
0.966437 0.0055
0.961457 0.0078
0.967179 0.0060

2.4356E+04 0.0152

combined average
0.968676 0.0055
0.968815 0.0055
0.964836 0,0080

0.9778

0.9426

corr
-0.2827
-0.3795
0.9784

0.9595

corr
-0.2255
~0.3220
0.9804

0.9574

corr
-0.2610
-0.3522
0.9823

0.9807

corr
0.1964
0.1726
0.9900

0.9809

corr
0.2501
0.2077
0.9876

0.9778

corr
0.3594
0.3280
0.9928

0.9785

corr
0.1446
0.0767
0.9907

0.9768

corr
0.2119
0.1513
0.9925



2.4392E+04
2.3952E+04

rem life(col)
rem life(abs)

source paints generated
estimator cycle 19
k(collision) 0.954250
k(absorption) 0.934496
k(trk length) 0.951123
rem life(col)  2.2644E+04
rem life(abs)  2.2455E+04
source points generated

2.4348E+04
2.4334E+04
1045

ave of 14
0.964484
0.967950
0.964550

2.4226E+04
2.4200E+04
1011

source distribution written to file srctp

estimator cycle 20
k(collision) 0.963229
k(absorption) 0.974684
k(trk length) 0.958661
rem lifeCcol) 2.5490E+04
rem life(abs) 2.5535E+04

source points generated
estimator cycle 21
k(collision) 0.950611
k(absorption) 0.961644
k(trk length) 0.952346
rem lifeCcol) 2.6133E+04
rem life(abs) 2.5952E+04

source points generated

ave of 15
0.964400
0.968399
0.964158

2.4310E+04
2.4289E+04
971

ave of 16
0.963539
0.967977
0.943419

2.4424E+04
2.4393E+04
1016

source distribution written to file srctp

estimator cycle 22
k(collision) 0.950001
k(absorption) 0.953770
k(trk length) 0.945814
rem life(col) 2.5049E+04
rem life(abs) 2.4924E+04

source points generated

estimator cycle 23
k(collision) 0.890877
k(absorption) 0.949835
k(trk length) 0.888529
rem lifeC(col) 2.5114E+04
rem life(abs) 2.51B1E+04

source points generated

ave of 17
0.962742
0.967141
0.962384

2. LLEE+DL
2.4424E+04
1071

ave of 18
0.958750
0.9646180
0.958281

2.4498E+04
2.LL66E+04
913

source distribution written to file srctp

estimator cycle 24
k(collision) 1.020395
k(absorption) 0.939018
k(trk length) 1.018653
rem life(col) 2.4340E+04
rem life(abs) 2.3807E+04

source points generated
estimator cycle 25
k(collision) 0.967109
k(absorption) 0.961143
k(trk (ength) 0.967203
rem life(col) 2.4628E+04
rem life(abs) 2.6473E+04

source poipts generated

ave of 19
0.9619%94
0.964750
0.941458

2.44%9 04
2.4431E+04
1078

ave of 20
0.962250
0.964570
0.961745

2.L4L9TE+0L
2.4433E+04
926

source distribution written to file srctp

estimator cycle 26
k(collision) 0.962462
k(absorption) 0.911338
k(trk length) 0.960755
rem life(col) 2.6917E+04

ave of 21
0.962260
0.962035
0.961698

2.4612E+04

WHC-SD-NR-CSER-011

0.0134
0.0135

cycles
0.0073
0.0063
0.0075
0.0135
0.0137

cycles
0.0048
0.0059
0.0070
0.0130
0.0132

cycles
0.0064
0.0055
0.0066
0.0129
0.0130

cycles
0.0061
0.0052
0.0063
0.0122
0.0123

cycles
0.0071
0.0050
0.0074
0.0116
0.0117

cycles
0.0075
0.0050
0.0077
0.0110
0.0112

cycles
0.0071
0.0048
0.0073
0.0104
0.0106

cycles
0.0068
0.0052
0.0069
0.0109

k(col/abs/tk ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk In)
life(col/abs)

cycle = 19

combination
k(col/abs)
k(abs/tk Ln)
k(tk tn/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

cycle = 21

combinetion
k(col/abs)
k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk n/col)
k(col/abs/tk ln)
life(col/abs)

cycle = 23

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k¢col/abs/tk 1n)
life(col/abs)

combination
k(col/ebs)
k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

cycle = 25

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk ln)

C-34

Rev. 0

0.967126 0.0060
2.4341E+04 0.0133

simple average
0.966217 0.0053
0.966250 0.0054
0.964517 0.0074
0.965661 0.0058
2.4213E+04 0.0135

simple average
0.966400 0.0050
0.966278 0.0050
0.964279 0.0069
0.965652 0.0054
2.4299€+04 0.0130

simple average
0.965758 0.0047
0.965698 0.0047
0.963479 0.0065
0.964978 0.0051
2.4408E+04 0.0129

simple average
0.964942 0.0045
0.964762 0.0045
0.962563 0.0062
0.964089 0.0049
2.4443E+04 0.0122

simple sverage
0.962485 0.0050
0.962230 0.0050
0.958515 0.0072
0.961070 0.0056
2.4482E+04 0.0116

simple average
0.963372 0.0048
0.963104 0.0048
0.961726 0.0076
0. 0.0055
2.44o1cvve 0.0110

simple average
0.963410 0.0046
0.963158 0.0046
0.961998 0.0072
0.962855 0.0052
2.4465E+04 0.0104

simple average
0.962147 0.0045
0.961867 0.0046
0.961979 0.0049
0.961998 0.0051

0.969614 0.0058

2.4341E+04 0.0139

combined average
0.964549 0.0055
0.966627 0.0055
0.964383 0.0074
0.966659 0.0058

2.4222E+04 0.0140

combined average
0.966773 0.0051
0.966742 0.0051
0.964736 0.0069
0.966740 0.0053

2.4309E+04 0.0134

combined average
0.966196 0.0048
0.966211 0.0048
0.96435683 0.0066
0.966247 0.0050

2.4413E+04 0.0134

combined average
0.965373 0.0046
0.965315 0.0046
0.963237 0.0062
0.965325 0.0048

2.444TE+O4 0.0126

combined average
0.964198 0.0048
0.964151 0.0048
0.959703 0.0071
0.964143 0.0051

2.44L87E+04 0.0119

combined average
0.943979 0.0046
0.963851 0.0045
0.962877 0.0076
0. 0.0048

2.bbhsrcrvs 0.0113

combined average
0.963920 0.0043
0.963797 0.0043
0.963087 0.0072
0.963797 0.0045

2.4483E+04 0.0107

combined average
0.962115 0.0045
0.961918 0.0045
0.963185 0.0048
0.962199 0.0047

0.9710

corr
0.2382
0.1958
0.9922

0.9748

corr
0.2364
0.1903
0.9912

0.9767

corr
0.2444
0.1975
0.9911

0.9788

corr
0.2612
0.2200
0.9%907

0.9788

corr
0.3231
0.2902
0.9938

0.9790

corr
0.1427
0.1230
0.9948

0.97

corr
0.1410
0.1212
0.9948

0.9744

corr
0.1211
0.1083
0.9948



rem life(abs)  2.67STE+04 2.L54LLE+04
source points generated 1059

estimator cycle 27 ave of 22
k(collision) 0.914746 0.960100
k(absorption) 0.989779 0.963296
k(trk length) 0.910567 0.959374
rem LifeCcol) 2.3190E+04 2.4L548E+04
rem life(abs) 2.3413E+04 2.4492E+04
source points generated 956

source distribution written to file srctp

WHC-SD-NR-CSER-011

0.0110

cycles
0.0049
0.0052
0.0071
0.0108
0.0107

life(col/abs)

combination
k(col/abs)
k(abs/tk Iln)
k(tk In/col)
k(col/abs/tk (n)
{ife(col/abs)

cycle = 27

Rev. 0

2.457BE+04 0.0109

simple sverage
0.961698 0.0043
0.961335 0.0044
0.959737 0.0070
0.960923 0.0050

2.4520E+04 0.0107

eI R LT S A LA A et el et ot et ttld st ad sl sdtalidssllssss)

dunp no. 2 on file runtpe nps
estimator cycle 28 ave of 23
k(collision) 0.984371 0.961156
k(absorption) 0.963525 0.963306
k(trk length) 0.9910S5 0.960751
rem life(col) 2.4292E+04 2.4536E+04
rem life(abs) 2.4390E+04 2.4488E+04
source points generated 1100

estimator cycle 29 ave of 24
k(collision) 0.976085 0.961778
k(absorption) 0.986344 0.964266
k(trk length) 0.969505 0.961116
rem life(col) 2.3414E+04 2.4490E+04
rem life(abs) 2.3568E+04 2.4450E+04
source points generated 991

source distribution written to file srctp

estimator cycle 30 ave of 25
k(collision) 0.914353 0.959881
k(absorption) 0.935379 0.963110
k(trk length) 0.909384 0.959046
rem life(col) 2.6294E+04 2.4562E+04
rem life(abs) 2.6415E+04 2.4528E+04
source points generated 936

estimator cycle 31  ave of 26
k(collision) 0.943993 0.959270
k(absorption) 0.959073 0.962955
k(trk length) 0.940238 0.958323
rem life(col) 2.5776E+04 2.64609E+04
rem life(abs) 2.6026E+04 2.4586E+04
source points generated 1012

source distribution written to file srctp

i or cycle 32 ave of 22
kicoliision) 0.921571 0.9%
k(absorption) 0.969113 0.963183
k(trk length) 0.919570 0.956887
rem life(col) 2.617SE+04 2.466TE+04
rem life(abs) 2.6631E+04 2.4662E+04
source points generated 1001

estimator cycle 33  ave of 28
k(collision) 0.948411 0.957535
k(absorption) 0.949147 0.962682
k(trk length) 0.948903 0.956502
rem life(col) 2.6717E+04 2.4740E+04
rem life(abs) 2.6744E+04 2.4T36E+04

source points generated

1031

source distribution written to file srctp

estimator
k(collision)

cycle 34
0.964596

ave of 29
0.957779

= 28274

cycles
0.0064
0.0049
0.0069
0.0103
0.0102

cycles
0.0064
0.0048
0.0066
0.0101
0.0100

cycles
0.0064
0.0048
0.0067
0.0101
0.0100

cycles
0.0062
0.0046
0.0065
0.0098
0.0099

cycl-~
0.00

0.0044
0.0064
0.0097
0.0100

cycles
0.0060
0.0043
0.0062
0.0098
0.0101

cycles
0.0058

ctm =

combinstion
k(col/abs)
k(abs/tk (n)
k(tk (n/col)
k(col/abs/tk {n)
{ife(col/abs)

combination
k(col/abs)
k¢abs/tk Ln)
k(tk ln/col)
k(col/abs/tk In)
life(col/abs)

cycle = 29

combination
k(col/abs)
k(abs/tk (n)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk (n)
k(tk ln/col)
k(col/sbs/tk Ln)
lifelcol/abs)

cycle = 31

combination
k(col/

k(abs/tk in)
k(tk ln/col)
k(col/abs/tk Ln)
life{col/abs)

combination
k{col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

cycle = 33

combination
k(col/abs)

C-35

15.37

simple average
0.962231 0.0042
0.962029 0.0043
0.960954 0.0048
0.961738 0.0048
2.4512E+04 0.0102

simple average
0.963022 0.0041
0.962691 0.0041
0.961447 0.0065
0.962387 0.0047
2.4470E+04 0.0100

simple average
0.961495 0.0042
0.961078 0.0043
0.959463 0.0086
0.960679 0.0048
2.4545E+04 0.0100

simple average
0.961112 0.0041
0.960839 0.0042
0.958796 0.0064
0.960182 0.0047
2.4597TE+04 0.0098

simole average
0.9 0. )
0.%0uusa 0.uuei
0.957380 0.0063
0.959315 0.0046
2.486LE+04 0.0098

simple average
0.960109 0.0039
0.959642 0.0039
0.957069 0.0061
0.958940 0.0044

2.4T38E+04 0.0099

simple average
0.959927 0.0037

2.4585E+04 0.0112

combined average
0.962147 0.0043
0.961931 0.0043
0.961781 0.0068
0.962237 0.0045
2.4511E+04 0.0110

combined average
0.962547 0.0041
0.962443 0.0041
0.962167 0.0065
0.962666 0.0042
2.4504E+04 0.010S

cambined average
0.963375 0.0040
0.963178 0.0040
0.963042 0.0063
0.963311 0.0042
2.4457E+04 0.0102

combined average
0.962019 0.0041
0.961803 0.0042
0.961897 0.0063
0.962263 0.0043
2.4542E+04 0.0102

combined average
0.961721 0.0040
0.961482 0.0040
0.961628 0.0061
0.962045 0.0042
2.4600E+04 0,0100

combined average
] 0.0039
O.voi¢sa 0.0039
0.960435 0.0060
0.961772 0.0041
2.466TE+04 0.0099

combined average
0.961005 0.0037
0.960796 0.0038
0.959907 0.0058
0.961254 0.0040

2.4740E+04 0.0100

combined average
0.960647 0.0036

0.9787

corr
0.0274
0.0115
0.9952

G.9785

corr
0.0274
0.0116
0.9964

0.9781

corr
0.0476
0.0232
0.9935

0.9783

corr
0.1208
0.1020
0.9940

0.9799

corr
0.1237
0.1054
0.9940

0.9798

corr
0.1074
0.0898
0.9943

0.9790

corr
0.1136
0.0949
0.9943

0.9809

corr
0.1056



k(absorption)
k(trk length)
rem life(col)
rem lLife(abs)

0.945104
0.965856
2.2275E+04
2.2198E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk {ength)
rem life(col)
rem life(abs)

cycle 35
0.883609
0.974067
0.883334

2.5022E+04
2.5921E+04

source points generated

0.962076
0.956921
2.4655E+04
2. L6LPE+04

987

ave of 30
0.955307
0.962475
0.954468

2. LOOTE+0L
2.4691E+04
870

source distribution written to file srctp

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 36
0.966455
0.943570
0.961555

2.4132E+04
2.4361E+04

source points generated

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 37
0.977080
0.943533
0.978231

2.5281E+04
2.4936E+04

source points generated

ave of 3
0.955666
0.961866
0.954697

2.L650E+04
2.4680E+04
1106

ave of k¥4
0.956335
0.961293
0.955433
2.4669E+04
2.4688E+04

1031

source distribution written to file srctp

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 38
0.960972
0.992969
0.960011

2.3113E+04
2.3143E+04

source paints generated

estimator

k(collision)
k(absorption)
k(trk length)
rem (ife(col)
rem life(abs)

cycle 39
0.941697
0.984529
0.936930

2.2458E+04
2.2575E+04

source points generated

ave of 33
0.956476
0.962253
0.955571

2.L622E+04
2.4641E+04
975

ave of 34
0.956041
0.962908
0.955023

2.4559E+04
2.4581E+04
947

source distribution written to file srctp

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 40
0.947978
0.949491
0.959688

2.4077E+04
2.3500E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk tength)
rem lifeCcol)
rem life(abs)

cycle 41
0.995963
0.956138
0.987887

2.3092E+04
2.3269E+04

source points generated

ave of 35
0.955811
0.962524
0.955156

2.4545€+04
2.4550E+04
1026

ave of 36
0.956926
0.962347
0.956065

2.4505E+04
2.4514E+04
1074

source distribution written to file srctp

estimator
k(collision)
k(absorption)

cycle 42
0.923622
0.971879

ave of 37
0.956026
0.962605

WHC-SD-NR-CSER-011

0.0042
0.0060
0.0101
0.0104

cycles
0.0061
0.0041
0.006&4
0.0098
0.0101

cycles
0.0060
0.0040
0.0061
0.0095
0.0098

cycles
0.0058
0.0039
0.0060
0.0092
0.0095

cycles
0.0056
0.0039
0.0058
0.0091
0.0094

cycles
0.0055
0.0039
0.0057
0.0093
0.0095

cycles
0.0053
0.0038
0.0055
0.0090
0.0093

cycles
0.0053
0.0037
0.0054
0.0089
0.0092

cycles
0.0052
0.0036

k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

cycle = 35

combination
k(col/abs)
k(abs/tk In)
k(tk ln/col)
k(col/abs/tk Ln)
{ife(col/abs)

combination
k(col/abs)
k(abs/tk Ln)
k(tk (n/col)
k(col/abs/tk Ln)
life(col/abs)

cycle = 37

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

combipation
k(col/abs)
k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

cycle = 39

combination
k(col/abs)
k(abs/tk (n)
k(tk tn/col)
k(col/abs/tk ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk (n)
k(tk tn/col)
k(col/abs/tk {n)
Llife(col/abs)

cycle = 41

combination
k(col/abs)
k(abs/tk ln)

C-36

Rev. 0

0.959499 0.0038
0.957350 0.0059
0.958925 0.0043

2.4652E+04 0.0102

simple average
0.958891 0.0038
0.958472 0.0038
0.954887 0.0062
0.957417 0.0044

2.4L679E+04 0.0099

simple sverage
0.958766 0.0037
0.958281 0.0037
0.955182 0.0060
0.957410 0.0043

2.4865E+04 0.0096

simple average
0.958814 0.0035
0.958363 0.0036
0.955884 0.0059
0.957687 0.0042

2.46T9E+04 0.0093

simple average
0.959364 0.0035
0.958912 0.0035
0.956024 0.0057
0.958100 0.0040

2.4632E+04 0.0092

simple average
0.959474 0.0034
0.958965 0.0034
0.955532 0.0056
0.957991 0.0039

2.4570E+04 0.0093

simple average
0.959168 0.0033
0.9 ) 0.0033
0.935400 0,0054
0.957831 0.0038

2.4547€+04 0.0091

simple average
0.959637 0.0032
0.959206 0.0033
0.956496 0.0054
0.958446 0.0038

2.4509€+04 0.0090

simple average
0.959315 0.0032
0.958820 0.0032

2

2

2

2

2

0.960444 0.00386
0.959964 0.0056
0.960848 0.0038
.L656E+04 0.0103
combined average
0.960332 0.0035
0.960168 0.0036
0.957339 0.0060
0.960411 0.0037
L660E+04 0,0099

combined average
0.959970 0.0034
0.959754 0.0035
0.957791 0,0059
0.960177 0.0037
JLB43E+DL 0.0096

combined average
0.959750 0.0033
0.959535 0.0034
0.958401 0.0057
0.959930 0.0035
LLSETE+04 0.0094

combined average
0.960375 0.0033
0.960161 0.0033
0.958545 0.0055
0.960582 0.0035
.4620E+04 0.0093

combined average
0.960621 0.0032
0.960378 0.0032
0.958431 0,0054
0.960772 0.0034

2.4557E+04 0.0094

combined average
0.960280 0.0032
0. 41 0.0032
0.y>0r68 0,0053
0.960204 0,0033

2.4544E+04 0.0091

combined average
0.960582 0.0031
0.960344 0.0031
0.957643 0.0053
0.960375 0.0032

2.4504E+04 0.0091

combined average
0.960487 0.0030
0.960229 0.0030

0.0853
0.9942

0.9831

corr
0.0524
0.0365
0.9951

0.9763

corr
0.0416
0.0298
0.9948

0.9759

corr
0.0225
0.0097
0.9948

0.9746

corr
0.0284
0.0157
0.9948

0.9757

corr
0.0133
-0.0024
0.9947

0.9772

corr
0.0179
-0.0051
0.9922

0.9748

corr
0.0065
-0.0138
0.9915

0.9752

corr
<0.0071
-0.0284



k(trk length) 0.917938
rem life(col)  2.3404E+04
rem life(abs)  2.3644E+04
source points generated

estimator cycle 43
k(collision) 0.936915
k(absorption) 0.973937
k(trk length) 0.939262
rem life(col) 2.4877E+04
rem life(abs) 2.4738E+04
source points generated

0.955035
2.44T5E+04
2.4491E+04

940

ave of 38
0.955523
0.962903
0.954620

2.44B5E+04
2.L49TE+O4L
1042

source distribution written to file srctp

estimator
k(collision)
k{absorption)
k(trk length)
rem (ife(col)
rem life(abs)

cycle (¥4
0.857291
0.917708
0.856134
2.5224E+04
2.5517E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)
rem Life(col)
rem life(abs)

cycle 45
0.957184
0.904235
0.952724

2.4901E+04
2.449TE+DL

source points generated

ave of 39
0.953004
0.961744
0.952095

2.4504E+04
2.4523E+04
942

ave of 40
0.953109
0.960306
0.952110

2.4514E+04
2.4523E+04
1088

source distribution written to file srctp

estimator

k(collision)
k(absorption)
k(trk tength)
rem life(col)
rem life(abs)

cycle 46
0.966302
0.944196
0.964988

2.6615E+04
2.6213E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 47
0.958915
0.985077
0.959365

2.6530E+04
2.5955E+04

source points generated

ave of 41
0.953431
0.959913
0.952424

2.4565E+04
2.4564LE+04
1053

ave of 42
0.953561
0.960513
0.952590

2.4612E+04
2.4597E+04
987

source distribution written to file srctp

estimator
k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 48
1.004410
0.987453
1.006196

2.3041E+04
2.2980E+04

source points generated

estimator

k(collision)
k(absorption)
k(trk length)
rem life(col)
rem life(abs)

cycle 49
0.938952
0.946449
0.938529

2.L043E+04
2.3719E+04

source points generated

ave of 43
0.954744
0.961139
0.953836

2.4576E+04
2.4559E+04
1016

ave of &
0.954385
0.960805
0.953488
2.4564E+04
2.454L0E+04

898

source distribution written to file srctp

estimator

k(collision)
k(absorption)
k(trk length)

cycle 50
0.954418
0.960426
0.957293

ave of 45
0.954386
0.960797
0.953573

WHC-SD-NR-CSER-011

0.0054
0.0088
0.00%90

cycles
0.0051
0.0035
0.0053
0.0086
0.0088

cycles
0.0057
0.0036
0.0058
0.0084
0.0086

cycles
0.0055
0.0038
0.0056
0.0082
0.0084

cycles
0.0054
0.0038
0.0055
0.0082
0.0083

cycles
0.0053
0.0037
0.0054
0.0082
0.0082

cycles
0.0053
0.0037
0.0054
0.0082
0.0082

cycles
0.0052
0.0036
0.0053
0.0080
0.0080

cycles
0.0051
0.0035
0.0052

k(tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk Ln)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

cycle = 43

combination
k(col/abs)
k(abs/tk ln)
k(tk ln/col)
k(col/abs/tk In)
life(col/abs)

combination
k(col/abs)
k(abs/tk ln)
k¢tk ln/col)
k(col/abs/tk Ln)
life(col/abs)

cycle = 45

combination
k(col/abs)
k(abs/tk ln)
k(tk In/col)
k(col/abs/tk ln)
{ife(col/abs)

combination
k(col/abs)
k¢abs/tk ln)
k(tk ln/col)
k(col/abs/tk (n)
life(col/abs)

cycle = &7

combination
k(col/abs)
k(abs/tk In)
k(tk ln/col)
k(col/abs/tk ln)
life(col/abs)

combination
k(col/abs)
k(abs/tk Ln)
k(tk (n/col)
k(col/abs/tk ln)
life(col/abs)

cycle = 49
combination
k(col/abs)

k(abs/tk ln)
k(tk ln/col)

c-37

Rev. 0

0.955530 0.0053
0.957889 0.0037

2.4483E+04 0.0088

simple average
0.959213 0.0031
0.958761 0.0031
0.955071 0.0052
0.957682 0.0036

2.4491E+04 0,0086

simple average
0.957374 0.0036
0.956919 0.0036
0.952549 0.0057
0.955614 0.0041

2.4514E+04 0.0084

simple average
0.956708 0.0035
0.956208 0.0036
0.952610 0.0056
0.955175 0.0041

2.45186+04 0.0082

simple average
0.956672 0.0035
0.956169 0.0035
0.952928 0.0054
0.955256 0.0040

2.4565E+04 0.0082

simple average
0.957037 0.0034
0.956551 0.0034
0.953075 0.0053
0.955554 0.0039

2.4605E+04 0.0082

simple average
0.957941 0.0034
0.957488 0,.0035
0.954290 0.0053
0.956573 0.0039

2.4568E+04 0.0081

simple average
0.957595 0.0034
0.957147 0.0034
0.953937 0.0052
0.956226 0.0039

2.4552€+04 0.0080

simple average
0.957591 0.0033
0.957185 0.0034
0.953979 0.0051

0.957076 0.0053
0.960286 0.0031

2.44T5E+04 0.0089

combined average
0.960520 0.0029
0.960292 0,0029
0.956372 0.0052
0.960353 0.0031

2.4486E+04 0.0087

. combined average

0.959450 0.0033
0.959256 0.0033
0.953895 0.0057
0.959226 0.0035

2.4504E+04 0.0085

combined average
0.958104 0.0034
0.957861 0.0034
0.954045 0,0056
0.958102 0.0036

2.4514E+04 0.0083

combined average
0.957907 0.0033
0.957652 0.0033
0.954367 0.0054
0.957912 0.0035

2.4565E+04 0.0083

combined average
0.958317 0.0032
0.958075 0.0033
0.954474 0.0053
0.958348 0.0034

2.4605E+04 0.0083

combined average
0.959207 0.0033
0.959001 0.0033
0.955781 0.0053
0.959358 0.0034

2.4568E+04 0.0082

combined average
0.958867 0.0032
0.958664 0.0032
0.955399 0.0052
0.959007 0.0034

2.4553E+04 0.0081

combined average
0.958861 0.0031
0.958684 0.0032
0.955285 0.0051

0.9916

0.9751

corr
-0.0161
-0.0355
0.9914

0.9749

corr
0.1418
0.1227
0.9932

0.9747

corr
0.1228
0.1118
0.9931

0.9733

corr
0.1150
0.1044
0.9931

0.9733

corr
0.1177
0.1083
0.9931

0.9720

corr
0.1540
0.1661
0.9935

0.9729

corr
0.1598
0.1516
0.9935

0.9725

corr
0.1598
0.1516
0.9933



WHC-SD-NR-CSER-011 Rev. 0
rem life(col) 2.6140E+04 2.4599€+04 0.0079 k(col/abs/tk ln) 0.956252 0.0038 0.958983 0.0033
rem life(abs) 2.5509E+04 2.4562E+04 0.0079 life(col/abs) 2.4580E+04 0.0079  2.4576E+04 0.0080 0.9707
source points generated 1047
source distribution written to file srctp cycle = S0
iproblem summary
run terminated when 50 kcode cycles were done. 03/09/93 17:46:44
1XC602 - Three IXCs 42.00 g/l Pu per cell, full tank model probid =  03/09/93 15:16:42
0
neutron creation tracks weight energy neutron loss tracks weight energy
(per source particle) (per source particle)
source 51283 9.7498E-01 2.1133E+00 escape 730 7.0718E-03 1.8121€-03
energy cutoff 0 0. 0.
time cutoff 0 0. . 0.
weight window 0 0. 0. weight window 0 0. 0.
cell importance 0 0. 0. cell importance 0 0. 0.
weight cutoff 0 7.4601E-02 3.0908E-05 weight cutoff 50553 7.4197€-02 8.3043€-05
energy importance 0 0. 0. energy importance 0 0. 0.
dxtran 0 0. 0. dxtran 0 0. 0.
forced collisions 1] 0. 0. forced collisions 0 0. 0.
exp. transform 0 0. 0. exp. transform 0 0. 0.
upscattering 0 0. 4.3891E-07 downscattering 0 0. 2.0849E+00
capture 0 6.4101€-01 2.3375€-02
(n,xn) 0 0. 0. loss to (n,xn) 0 0. 0.
fission 0 0. 0. loss to fission 0 3.2731E-01 1.1627€-03
total 51283 1.0496E+00 2.1133E+00 total 51283 1.0496E+00 2.1133e+00
number of neutrons banked 0 average lifetime, shakes cutoffs
neutron tracks per source particle 1.0000€E+00 escape 3. 1146E+05 tco  1.0000+120
neutron collisions per source particle 1.1576E+02 capture 2.2019E+04 eco 0.0000E+00
total neutron collisions 5936358 capture or escape 2.4118E+04 wel  -5.0000E-01
net multiplication 1.0000E+00 0.0006 any termination 2.9273E+04 we2 -2.5000E-01
computer time so far in this run 28.29 minutes maximum nunber ever in bank 0
computer time in mcrun 28.27 minutes bank overflows to backup file 0
source particles per minute 1.8138E+03 field length 0
random numbers generated 74513343 most random numbers used was 10761 in history 11203
range of sampled source weights = 4.1288E-01 to 1.1494E+00
Ineutron activity in each cell print table 126
tracks population collisions collisions number flux average average
cell entering * weight weighted weighted track weight track mfp
(per history) energy energy (relative) (cm)
1 1 0 0 0 0.0000E+00 0.0000£+00 0.0000E+00  0.0000E+00  0.0000E+00
2 2 57503 15974 17469137 1.92488+01  4.8845E-05 2.1403E-01 5.9699€-01 2.0988E+00
3 3 60856 15974 0 0.0000E+00  1.3734E-04 4.2016E-01 7.0708€-01 0.0000E+00
4 4 40276 17494 38603 S.0630E-01 2.6787E-04 6.0659E-01 7.5409E-01 2.5392E+00
5 S 7549 4895 254824 3.5822E+00 1.6619E-04 5.3964E-01 8.1505E-01 1.5950E+00
6 6 16763 10772 578489 8.3121E+00  1.6839E-04 5.4215E-01 B.2720E-01  1.5950E+00
7 7 30851 19909 1112173 1.5440E+01 1.7035E-04 5.4798E-01 7.9690E-01 1.6126E+00
8 8 31852 20629 117 1.6394E+01 1.6794E-046 5.4217e-01 8.0434E-01 1.6024E+00
9 9 19220 12334 688660 9.8696E+00  1.6324E-04 5.3372E-01 8.2654E-01  1.5841E+00
10 10 8443 5494 284735 4.0559E+00 1.6221E-04 5.240%€-01 8.2247E-01  1.5765E+00
11 11 0 0 0 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00
12 12 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00
13 13 10068 2903 58542 S$.2533E-01 1.7000E-05 9.2495E-02 4.7576E-01  1.8S81E+00
14 14 730 730 0 0.0000E+00 &4.499SE-05 2.4702E-01 4.9657E-01  0.0000E+00
totat 284111 127108 5934358 7.7934E+01
ineutron weight balance in each cell -- external events print table 130
cell entering source energy time exiting total
cutof f cutoff
1 1 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -7.7534E-02 -7,7534E-02
2 2 7.8531E-01 0.0000E+00 0,.0000E+00  0,.0000E+00 -4.7802E-01 3.0729E-01
3 3 8.5943e-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.5943E-01 0.0000E+00
4 & 6.1551E-01 0.0000E+00 0.0000E+00 0.0000E+00 -5.7544E-01 4.0063E-02
5 S 6.5330E-02 6.0939E-02 0.0000E+00 0.0000E+00 -8.1565E-02 4.4704E-02

C-38
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1.5024€-01 1.3757€-01 0.0000E+00  0.DDODE+DO0 -1.
2.4724E-01 2.7232E-01 0.0000E+00  0.0000E+00 -3.
2.6566E-01 2.7395E-01 0.0000E+00  0.0000€+~00 -3.
1.7007e-01 1.6328€-01 0.0000E+00  0.0000E+00 -2.
7.6005E-02  6.6921E-02  0.0000E+00 0.0000E+00 -9.
0.0000€+00  0.0D00E+00  0.0000E+00  0.0000E+00 -3.
0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00 -1.
1.0395€-01 0.0000E+00  0.0000E+00  0.0000E+00 -9.
7.0718E-03  0.0000E+00  0.0000E+00  0.0000E+00 -7.
3.345BE+00  9.7498E-01 0.0000E+00  0.0000E+00 -3.
each cell -- variance reduction events
weight cell weight energy
window importance cutoff importance
0.0000€+00 0.0000E+00  0.0000E+00  0.0000E+00 0.
0.0000E+00 0.0000E+D0 -1.07846E-04 0.0000E+00 0.
0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00 O.
0.0000E+00  0.0000e+00 2.3731E-04 0.0000E+00 0.
0.0000E+00 0.0000E+00 5.4725E-05 0.0000E+00 O.
0.0000E+00 0.0000E+00 -7.9481E-05 0.0000E+00 O.
0.0000E+00  0.0000E+00  1.6463E-04  0.0000E+00 0.
0.0000E+00 0.0000E+00 -6.8140E-05 0.0000E+00 0.
0.0000E+00  0.0000E+00 -5.5093E-05 0.0000£+00 0.
0.0000E+00 0.0000E+00 -5,3648E-05 0.0000E+00 O.
0.0000E+00  0.0000E+00  0.0000E+00 0.0000E+00 0.
0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00 O.
0.0000E+00  0.0000E+00  3.0964E-04  0.0000E+00 0.
0.0000€+00  0.0000E+00  0.0000E+00  0.0000E+00  O.
0.0000E+00  0.0000E+00 &4.0389E-04 0.0000€+00 0.
ineutron weight balance in each cell -- physical events
(n,xn) fission capture loss to 1
(n, xn) f
0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00 O.
0.0000E+00  0.0000E+00 -1.9822€-01 0.0000e+00 O.
0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00 O.
0.0000E+00 0.0000E+00 -4.0300E-02 0,0000€+00 O.
0.0000E+00 0.0000E+00 -2.4743E-02 0.0000E+00 -2.
0.0000E+00 0.0000E+00 -5.7446E-02 0.0000E+00 -4.
0.0000E+00  0.0000E+00 -1.0609€-01 0,0000€+00 -8.
0.0000E+00 0.0000E+00 -1.1236E-01 0.0000E+00 -9.
0.0000E+00 0.0000E+00 -6.7408£-02 0.0000E+00 -5.
0.0000E+00 0.0000E+00 -2.7933E-02 0,0000E+00 -2.
0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00 O.
0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00 0.
0.0000E+00 0.0000E+00 -6.5032E-03 0,0000E+00 O.
0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00 0.
0.0000E+00  0.0000E+00 -6.4101E-01 0.0000E+00 -3.
1neutron activity of each nuclide in each cell, per source psrticle
nucl ides atom total collisions
fraction collisions * weight
13027.50¢c  2.1339E-02 9558 1.1996E-01
20000.50¢  1.8591E-02 14844 1.6768€-01
26000,55¢  4.2453€-03 12817 1.3816E-01
1001.50¢  1.6803E-01 1054678 1.1216E+01
8016.50c  5.6324E-01 520233 5.9671€+00
14000.50c  2.0319E-01 114074 1.3536E+00
11023.50c  2.1361E-02 22933 2.8532€-01
6000.50c  4.4858E-02 749 1.0356€E-02
26000.55¢  9.5514E-01 37854 4 .9595€-01
1001.50c  5.4856E-01 226761 3.1540€+00
6000.50c  3.5349E-01 20906 3.2178E-01
8016.50c  9.7445E-02 4894 7.6069E-02
94239.55¢  2.9034E-04 2189 4 .9504€-02

C-39

B269E-01 1.
2696E-01 1.
3429€-01 2.
1096E-01 1.
1726E-02 5.
1250€-02 -3.
7901E-04 -1.
77S7E-02 6.
0718e-03 0.
3529E+00 9.
dxtran

0

0512€E-01
9460E-01
0532e-01
2238e-01
1200€-02
1250€-02
T901E-04
1936E-03
0000€E+00

6791€-01

forced exponential

collision transform

0000E+00 0.
0000E+00 0.
0000E+00 0.
0000E+00 0.
0000E+00 0.
0000E+00 0.
0000E+00 0.
0000E+00 0.
D00DE+00  O.
00Q00E+00 0.
0000E+0C 0.
0000E+00 0.
0000E+00 0.
0000E+00 0.
0000E+00 0.
oss to

ission

0000E+00 0.
0000E+00 -1.
0000E+00 0.
0000E+00 -4,
0018E-02 -4.
7591E-02 -1,
8668E-02 ~-1.
2896E-02 -2.
4921E-02 -1,
3213e-02 -5.
0000E+00 0.
0000E+00 0.
0000E+00 -6.
0000E+00  O.
2731E-01 -9,

weight lost
to capture

7.9077€-03
1.3578€-02
1.7377E-02
8.7749E-02
1.4578BE-03
5.2096E-02
1.8054E-02

2.4060E-06
4.0298E-02

1.4749€-02
1.2933£-04
5.2380E-05
8.6602e-03

0000E+00  0.0000€+00
0000E+00  0.0000E+00
0000E+00  0.0000E+00
0000E+00  0.0000E+00
0000E+00  0.0000E+00
0000E+00  0.0000€+00
0000E+00  0.0000E+00
OCO0OE+00  0.0000E+00
0000E+00  0.0000€E+00
0000E+00  0.0000E+00
00CQ0E+00  0.0000E+00
0000E+00  0.0000E+00
OC00E+00  0.000QE+00
0000E+00  0.0000E+00

0000E+00  0.0000E+00

total

0000E+00
9822€-01
0000E+00
0300€-02
4761€-02
0504E-01
9476€E-01
0526€E-01
2233€e-01
1146€-02
0000E+00
0000E+00
5032E-03
0000E+00

6831E-01

print table 130

total

0.0000E+00
-1.0786E-04
0.0000€E+00
2.3731E-04
5.6725E-05
-7.9681E-05
1.6463E-04
~6.8140€-05
~5.5093E-05
~5.3648E-05
0.0000E+00
0.0000E+00
3.0964E-04
0.0000€E+00

4.0389€E-04
print table 130

print table 140

weight loss weight gain
to fission by (n,xn)

0.0000€+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000€+00
0.0000£+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000€+00

0.0000€+00 0.0000€+00
0.0000£+00 0.0000€+00

0.0000E+00 0.0000e+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
2.0018€-02 0.0000E+00



13

94240.50c

6 1001.50¢
6000.50¢
8016.50¢

94239.55¢
94240.50¢

7 1001.50¢
6000.50¢
8016.50¢

94239.55¢
94240.50¢

8 1001.50¢
6000.50¢
8016.50¢

94239.55¢
94240.50¢

9 1001.50¢c
6000.50¢
8016.50¢

94239.55¢
94240.50¢

10 1001.50¢
6000.50¢
8016.50¢

94239.55¢
94240.50¢

13 13027.50¢
20000.50¢
26000.55¢

1001.50¢
8016.50¢
14000.50¢
11023.50¢

total

1.8533€-05

5.4856E-01
3.5369€-01
9.7445E-02
2.9036E-04
1.8533€-05

5.4856E-01
3.5369€-01
9.76445E-02
2.9036E-04
1.8533E-05

5.4856E-01
3.5369€-01
9.7445E-02
2.9036E-04
1.8533E-05

5.4856E-01
3.5369E-01
9.7445E-02
2.9036E-04
1.8533€-05

5.4856E-01
3.5369€-01
9.7645€-02
2.9036E-04
1.8533€-05

2.1339€-02
1.8591€-02
4.2453E-03
1.6803€-01
5.6324E-01
2.0319€-01
2.1361€-02

total over all cells for each nuclide

1001.50¢

6000.50¢

8016.50¢
11023.50¢c
13027.50¢
14000.50¢
20000.50¢
26000.55¢
96239.55¢
94240,50¢

WHC-SD-NR-CSER-011 Rev.

74

514932
47355
11191

5056
155

988181
92451
21493

9753
295

1041202
96756
22597
10135

305

612945
56626
13028

5881
180

253353
23277
5533
2494
78

280
492
418
36301
16796
3532
723

5936358

4728353
338120
615765

23656
9838
117606
15336
51089
35508
1087

AR A RAR R A AN TN TN AN TN AR AT RN T AU AN RN A AR NI AARNARNRA AR AN AR RSOy

dump no.

run terminated when

mchp

3 on file runtpe

4 warning messages s

version 4.2 3/5/9

npg =

o far.

1

51283

50 kcode cycles were done.

1.2024E-03 1.1517-03
7.3231E+00 3.6119€-02
7.4002E~01 2.9399€-04
1.7704E~01 1.2784E-04
1.1644E-01 2.0590€-02
2.5064E-03 2.3153e-03
1.3586E+01 6.3106E-02
1.3918e+00 5.36L4E-04
3.2867E-01 2.5007€-04
2.1614E-01 3.7885€-02
4.5438E-03 4.3162E-03
1.4432E+01 6.7189€-02
1.4736E+00 5.5018€-04
3.4850€-01 2.3744E-04
2.2791€-01 3.9896E-02
4.8193E-03 4.4885€-03
8.6958€+00 4.0642E-02
8.8376E-01 3.4B887E-04
2.0713€-01 1.3571E-04
1.3575E-01 2.3574€-02
2.9321€-03 2.7077€-03
3.5729€+00 1.6620€-02
3.6043E-01 1.3480€E-04
8.7604E-02 7.2587€-05
5.6630€E-02 9.9494E-03
1.2173E-03 1.1559€-03
2.8119€-03 2.8216€E-04
4 .4360E-03 4.3997E-04
3.8129E-03 5.5633E-04
3.1973€-01 2.8760E-03
1.5427€-01 1.3912€-05
3.3193e-02 1.6750€-03
7.0732E-03 6.5975€-04
7.8259€+01 6.4101E-01
6.2299€+01 3.2705€e-01
5.1818E+00 1.9960€E-03
7.3464LE+00 2.3478E-03
2.9239€-01 1.8713g-02
1.2277€-01 8.1899€-03
1.3868E+00 5.3771e-02
1.7212e-01 1.4018€-02
6.3792E-01 5.8231€-02
8.0237E-01 1.4055€-01
1.7221E-02 1.6135€-02
ctm = 28.27

03/09/93 17:46:464

C-40

0

2.6859€-07

0.0000€+00
0.0000E+00
0.0000€+00
4.T582E-02
8.9417E-06

0.0000E+00
0.0000€E+00
0.0000E+00
8.8666E-02
2.6371E-06

0.0000E+00
0.0000E+00
0.0000E+00
9.2886E-02
9.8764E-06

0.0000E+00
0.0000E+00
0.0000E+00
5.4912€-02
9.1283€E-06

0.0000E+00
0.0000E+00
0.0000E+00
2.3213€-02
2.2011€-07

0.0000€+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000€E+00
0.0000€+00
0.0000E+00

3.2731€-01

0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
3.2728E-01
3.1072€E-05

0.0000€+00

0.0000€E+00
0.0000€E+00
0.0000£+00
0.0000E+00
0.0000€+00

0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000€£+00
0.0000E+00
0.0000E+00
0.0000€+00
0.0000€+00

0.0000E+00
0.0000€+00
0.0000€E+00
0.0000E+00
0.0000€+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000e+00
0.0000E+00

0.0000€+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000€+00
0.0000E+00

0.0000E+00

0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000€+00
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CHECKLIST FOR INDEPENDENT REVIEW

Document Reviewed: \(\/HC—’SD—/\/T'\D*C—S[‘:E'~ O}/
Author: Daoip G E/?tcmav

Problem completely defined.

Necessary assumptions explicitly stated and supported.

Computer codes and data files documented.

Datas checked for consistency with original source information as applicable.

Mathematical derivations checked including dimensional consistency of results.

Lo T e B e T e T N ]

Models appropriate and used within range of validity or use outside range of
established validity justified.

Hand calculations checked for errors.

[ )
Snd

Code run streams correct and consistent with analysis documentation.

L B s BN S an BN o BN en BN s an B an )

)
[ S )

[X] ] ] Code output consistent with input and with results reported in analysis
documentation.

[)i] ] ] Acceptability limits on analytical results spplicable and supported. Limits checked
against sources.

Safety margins consistent with good engineering practices.

Conclusions consistent with analytical results and applicable limits.
Results and conclusions address all points required in the problem statement.
Have all reasonable accidents been considered?

Has low density water (steam) been evaluated 2s a moderator?

Is the fuel and other hardware composition correct?

Are the cases considered conservative? Too conservative?

L B e B e B e B T e T e T Sy

Do the computer models adequately reflect the actual geometry? Have cross sectional
cuts of the geometry been made and do they show the desired geometry?

[ ] [ ] W] Has the analysis been reviewed by Safety? This mey not be required in a preliminary
design,
[ ] [ ] [ ] Hags the reviewer ¢ eted the Criticality fety Course for Mansgers and Engineers?

Date completed 13 A«'«u;u.& t /96)3

Reviewed byzz iW ‘@ (Z(/M Date /3/‘}‘_‘:@&} t/W_B

NOTE: Any hand calculations, notes, or summaries generated as part of this review should be signed, dated,
and attached to this checklist. Materials should be labeled and recorded so that it is intelligible

to a technically-qualified third party.
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